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O/tTHOANTHRANILAMiDE DERIVATIVES AS ANTI-COAGULANTS 



Field of the Invention 

The present invention is directed to OA0?o-anthranilamide derivatives and their 
phamiaceutically acceptable salts, which inhibit the enzyme, factor Xa, thereby being useful as 
anti-coagulants. It also relates to pharmaceutical compositions containing the derivatives or their 
1 0 phamiaceutically acceptable salts, and methods of their use. 



BACKGROUND OF THE INVENTION 

Factor Xa is a member of the trypsin-like serine protease class of enzymes. A one-to-one 
binding of factors Xa and Va VMth calcium tons and phospholipid forms the prothrombtnase 

1 5 complex which converts prothrombin to thrombin. Thrombin, in turn, converts fibrinogen to fibrin 
which polymerizes to fomi insoluble fibrin. 

In the coagulation cascade, the prothrombinase complex is the convergent point of the 
intrinsic (surface activated) and extrinsic (vessel injury-tissue factor) pathways (Biochemistry 
(1991), Vol. 30. p. 10363; and Ce// (1988). Vol. 53. pp. 505-518). The model of the coagulation 

20 cascade has been refined further wth the discovery of the mode of action of tissue factor 
pathway inhibitor (TFPI) (Seminars in Hematology (1992), Vol. 29, pp. 159-161). TFPI is a 
circulating multi-domain serine protease inhibitor with three Kunitz-type domains which competes 
vwth factor Va for free factor Xa. Once formed, the binary complex of factor Xa and TFPI 
becomes a potent Inhibitor of the factor Vila and tissue fector complex. 

25 Factor Xa can be activated by two distinct complexes, by tissue factor-Vila complex on 

the "Xa bursf ' pathway and by the factor IXa-Vllla complex (TENase) of the "sustained Xa" 
pathway in the coagulation cascade. After vessel injury, the "Xa burst" pathway is activated via 
tissue factor (TF). Up regulafion of the coagulation cascade occurs via increased factor Xa 
production via the "sustained Xa" pathway. Down regulation of the coagulation cascade occurs 

30 with the formation of the factor Xa-TFPI complex, which not only removes factor Xa but also 

inhibits further factor fonnation via the "Xa burst" pathway. Therefore, the coagulation cascade is 
naturally regulated by factor Xa. 

The primary advantage of inhibiting factor Xa over thrombin in order to prevent 
coagulation is the focal role of fadorXci versus tlie nr;*j!t:p!e fjnctlon? nf thrombin. Thrombin not 
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.nactivator of facto,^ Va and Villa when bound antK»agulant 
caau™,) by heparin or ott»r tM«,<„c„.,s«^ **°" 

whlcl, requi^ lbs sam. » ?! Vol. 64, p. 1057) 

'*omoleouParta,SelscomDete.obi„rt.h Thus. adlrersegroupof*, 

-.^d»fe^pby°o^r:~,r": ' bave 

■«-*-.=-s.-eo:,„b:::::':rr^'-"-^ 

('987).Vol8,pp.3aM07) As«».J, ■'^■^^■^^■"^^'^''''^'^.Sol. 
«tK,xyfc acid derivatl»s >L ^="""''l^'9i"ines.lp*ndine- 

Related Disclosures 

European Published Patent Application 0540 051 (Nagahara . 

amidinedenvatives. These derivatives a. stated to be ca^bltsT^^^^ 
anticoa,.ante«ectthrough.versib.einh...noft^^^^^ 

The synthesis of a.a-4,is(amidinobenzylidene)cycloall<anones and 
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a,a'-*is(amldino-benzyl)cydoalkanones is described in Pharmazie (1977), Vol, 32, No. 3. 
pp. 141-145. These compounds are disclosed as l3eing serine protease inWbttors. 

U.S. Patent No. 5,612,363 (Mohan et al,) describes /V,/V-di(aryl) cyclic urea derivatives. 
These compounds are stated to be factor Xa inhibitors, thereby beinjg useful as anticoagulants. 

U.S. Patent No. 5,633,381 (Dallas et a/.) describes (Z,Z), (Z.E) and (E,Z) isomers of 
substituted 6/s(phenylmethylene)cycloketones. These compounds are disclosed as being factor 
Xa inhibitors, thereby being useful as anticoagulants. 

U.S. Patent No. 5,691.364 (Buckman et a/.) describes benzamidine derivatives. These 
compounds are stated to be factor Xa inhibitors, thereby being useful as anticoagulants. 

PCT Published Patent Application WO/97/21437 (Amaiz et ai) describes naphthyl- 
substituted benzimidazole derivatives. These compounds are disclosed as being factor Xa 
inhibitors, thereby being useful as anticoagulants. 

PCT Published Patent Application WO/97/29067 (Kochanny el ai) describes benzamidine 
derivatives that are substituted by amino acid and hydroxy add derivatives. These compounds 
are stated to be factor Xa inhibitors, tiiereby being useful as anticoagulants. 

PCT Published Patent Applications WO/96/10022 (Faull et ai), WO97/29104 (Faull et a/.), 
and WO/97/28129 describe aminoheterocyclic compounds which are disclosed as being factor 
Xa inhibitors, ttiereby being useful as antithrombotics and anticoagulants. 

The above references, published patent applications and U.S. patents are herein 
incorporated in full by reference. 

SUMMARY OF THE INVENTION 

This invention is directed to compounds or their phannaceutically acceptable salts which 
inhibit human factor Xa and are therefore useful as pharmacological agents for the treabnent of 
disease-states characterized by thrombotic activity, /.e., as anti-coagulants. 

Accordingly, in one aspect, this invention provides compounds of formula (III): 




wherein 
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m is 1 to 3; 
n is 1 to 5; 




is an aryl or a heterocyclic ring substituted by F? and one or more 
groups; 



is an aryl or a heterocyclic ring substituted by one or more f^* groups; 



E are independently a linker selected from the group consisting of -NCR'^-CCX)-; 
-R''-N(R'>C{X)-: -N(RVC(X)-R''-: -R'-NCRVcCX^R"- ; -N(R^O)p-; -R'-NCR^SCOp-; 
-N(R=)-S(0)p-R''- ; and -R'-m'yS{0),.R'. (where p is 0 to 2; X is oxygen, sulfur or Hj) 
where D and E can be attached to the B ring having the R' and R* substituents by either 



each R is independently hydrogen, alkyi, aryl. aralkyl. halo, haloalkyl. cyano. OR«, ^(0)p-R« 
(where p is 0 to 2), -C(0)OR^ -C(0)N(R*)R^ -N(R'^R^ -0-C(0)R'. 
-N(R^)-CH(R")-C(0)OR^ heterocyclyl (optionally substituted by alkyl. aryl. aralkyl, halo, 
haloalkyl. oxo. -OR^ -C(0)OR^ -N(R=^R« or -C(0)N(R=^R«) or heterocydylalkyi (optionally 
substituted by alkyl. aryl, aralkyl. halo, haloalkyl, oxo. OR^ -C(0)0R'. -N(R')R« or 
-C(0)N(R'^R^; 

R' is hydrogen, alkyl, aryl. aralkyl. halo, haloalkyl. cyano. -OR^ -S(0)p-R« (where p is 0 to 2). 
-C(0)OR^ -C(0)N(R^R^ -N(R«')R". -C(R^)H-N(R'°)R^\ -C(R')H-R'»-N(R'°)R". 
-C(R^)H-OR^ -C(R^)H-R«-0R'. -C(R^)H-S(0)p-R'' (where p is 0 to 2), -C(R')H-R«-S(0)p-R^ 
(where p Is 0 to 2). -0-R^-S(0)p-R' (where p is 0 to 2). -C(R^)H-N(R*)R^ 
-C(R')H-R«-N(R^R«. -0-R''-CH(OH)-CHrN(R'°)R". -0-R''-N(R'°)R". -0.R''-0-C(0)R*. 
-0^''-CH(OH)-CHrOR^ -0-(R''-0)rR* (where t is 1 to 6). -0-(R'-0)rR" (where t is 1 to 
6). -0-R•-C(0)R^ -0-R''-C(0)R^^ -O-R*-C(O)0R*. -N(RVr»-N(R^°)R". 
-S(0)p-R*-N(R*)R^ (where p is 0 to 2), -S(0)p-R*-C(0)OR* (where p is 0 to 2). or 
-N{R'*)-CH(R«)-C(0)OR^ 

R' is aryl or heterocyclyl both substituted by one or more R" substituents independently selected 
firom the group consisting of hydrogen, alkyl. halo, fonnyl. acetyl, cyano. -R*-CN. 
-m")R'\ -R«-N(R'°)R". -R«.N V)(R^^2. -C(0)OR^ -R«-C(0)OR^ -0R^ .R»-OR^ 
-C(R')H.O-R». -S(0)p-R« (where p is 0 to 2). -R''-S(0)p-R» (where p is 0 to 2). 
-S(0)p-N(R^R'' (where p is 0 to 2). -C(0)N(R')R^ -R''-C(0)N(R*)R^ -N(RV(R''-0)rR' 



temiinus of the selected linker; 
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(where t is 1 to 6). -R''-N(R'HR"-0)rR' (where t Is 1 to 6). -R'-0-(R*-0)rR* (where t is 1 
to 6). -0-R^-CH(0H)-CH2-0R^ -C(R')l40-R'-CH(OH)-CHrOR'. 
-C(R^)H.N(R^R'-{CH(OH)]rCHrOR' (where t is 1 to 6), -C(R')H-N(R')-S(0)2-N(R^'^R", 
-C(R')H-N(R'°)-C(NR")-N(R''^R''. -C(R')H-N(R'°)-C(NR")-R"'. -C(NR'')-N(R')R*. 
5 -C(R')H-C(NR")-N(R')R*. -C(R^)H-0-N(R^R^ heterocydyl (wherein the heterocydyl 

radical is not attached to the rest of the molecule through a nitrogen atom and is optionally 
substituted by alkyi, aryl. aralkyi, halo, haloalkyi, oxo. -OR*, ^(0)0R*, -N(R')R® or 
-C(0)N(R^R®). and heterocyclylalkyi (wherein the heterocydyl radical is not attached to 
the alkyI radical through a nitrogen ring and is optionally substituted by one or more 
10 substituents selected from the group consisting of alkyl. aryl, aralkyi, halo, hatoalkyl. oxo, 

-OR^ -C(0)OR*, -N(R*)R^ and -C(0)N{R'^R^); 
each R^ is independently hydrogen, alkyl, halo, haloalkyi, (yano, nitro, -OR*, -C(0)OR', -N(R')R®, 

-C(0)N(R^R^ or-R'-N(R*)R^ 
each R^ and is independently hydrogen, alkyl, aryl or aralkyi; 
15 each R^ is independently hydrogen or alkyl; 

each R® is independently a straight or branched alkylene, alkylidene or aikylidyne chain; 
each R® is independently alkyl, aryl or aralkyi; 

each R^° and R" is independently hydrogen, alkyl, haloalkyi, aryl, aralkyi, fomriyl, cyano, -R*-CN. 
-OR^ -R'-OR^ -S(0)p-R^* (where p is 0 to 2), -R''-S(0)p-R" (where p is 0 to 2), -N(R*)R^ 

20 -R''-N(R^)R'. -R•'-C(0)OR^ -C(0)-R". -C(0)NH2. -R*-C(0)NH2. -C(S)NH2. -C(0)-S-R^ 

-C(0)-N(R^R'', -R®.C(0)-N(R*)R'^ -C(S)-N(R*)R'^ -R''-N(R'>C(0)H, -R''-N(R'')-C{0)R", 
-C(0)0-R®-N(R^R^ -C(N(R*)R®)=C(R^')R". -R''-N(RVP(0)(0R*)2. cycloalkyi (optionally 
substituted by one or more substituents selected from the group consisting of alkyl, halo 
and -OR*), heterocydyl (optionally substituted by alkyl, aryl, aralkyi, halo, haloalkyi, oxo. 

25 -OR*, -R^-OR*. -C(0)OR*, -S(0)p-R'* (where p is 0 to 2). -R*-S(0)p-R' (where p is 0 to 2), 

-N(R*)R^ or .C(0)N(R^R^). or heterocyclylalkyi (optionally substituted by one or more 
substituents selected from the group consisting of alkyl. aryl, aralkyi, halo, haloalkyi, oxo, 
-OR*, -R'-OR*. -C(0)OR*. -S(0)p-R' (where p is 0 to 2), -R*-S(0)p-R'' (where p is 0 to 2). 
-N(R*)R* and -C(0)N(R*)R*); 

30 or R'° and R" together with the nitrogen to which they are attached fonn a AA-heterocyclic ring 

containing zero to three additional hetero atoms, where the A/-heterocylic ring is optionally 
substituted by one or more substituents selected from the group consisting of alkyl, halo, 
haloalkyi, aryl, aralkyi, oxo, nitro, cyano, -R^-CN. =N(R"), -OR*, -C(0)OR*, -R*-C(0)OR*, 
-N(R^R=, -R^I^(R**)R^ -C(C)N(P-')R®. -R'-C(0)N(R*)R^ -N(R*)-N(R*)R^ -C(0)R*. 

35 -C(0)-(R''-0)rR* (where t is 1 to 6), -S(0)p-R' (where p is 0 to 2). -R''-S(0)p-R' (where p is 
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as a single stereoisomer or a mixture thereof or a phamfiaceutically acceptable salt thereof. 
In another aspect, this invention provides compounds of formula (I): 



Ais=CH-or=N.; 
m is 1 to 3; 
n is 1 to 4; 

D is -NCRVcCZ)- or -N(R')-S(0)p- (where p is 0 to 2; Z is oxygen, sulfur or Hj; and the nitrogen 

atom is directly tx}nded to the phenyl ring having the R' and sul>stituents); 
E is -C{Z)-N(p.^- or -S(0)p-N(RV (where p is 0 to 2; Z is oxygen, sulfur or Hj; and the nitrogen 

atom can be bonded to the phenyl ring having the R^ and the R* substituents or to the 

aromatic ring having the R^ substituent); 
each R^ is independertly hydrogen, alkyi, aryl. aralkyl, halo, haloalkyl. cyano, -OR*, -S(0)p-R® 

(where p is 0 to 2). -C(0)0R'. -C(0)N(R'^R*. -N(R')R*. .0-C(0)R'. or 

-N(R')-CH(R")-C(0)OR'; 
or two adjacent R^'s together with the carbons to which they are attached fonn a heterocyclic ring 

fused to the phenyl ring wherein the heterocyclic ring is optionally substituted by one or 

more substituents selected from the group consisting of alkyl. aryl and aralkyl; 
R^ is hydrogen, alkyl, aryl, aralkyl, halo, haloalkyl, cyano. -OR^ -S(0)p-R® (where p is 0 to 2), 

-C(0)OR^ -OC(0)-R^-C(0)N(R')R^ -N(R'°)R". -C(R')H-N(R'°)R". 

-C(R')H-R'-N(R'*')R", -C(R')H-0R'. -C(R')H-R''-0R*. -C(R')H-S(0)p-R' (where p is 0 to 

2). -C(R^)H-R'»-S(0)p-R'' (where p is 0 to 2), -0-R''-S(0)p-R'' (where p is 0 to 2). 

-C(R')H-N(R'')R^ -C(R')H-R*-N(R*)R^ -0-R»-CH(0HVCH2-N(R'")R". -0-R»-N(R'°)R". 

-0-R'-0-C(0)R^ -0-R^CH(0H)-CH2-0R^ -©-(R'-OX-R* (where t is 1 to 6), 

-O-(R'-0)rR" (where t is 1 to 6). -0-R''-C(0)R'. 0-R*-C(0)R'', -0-R''-C(0)0R'. 

-N(R*).R''-N(R'°)R". -S(0)p-R'-N(R*)R* (where p is 0 to 2), -S(0)p-R'-C(0)OR' (where p 

is 0 to 2). or -N(R')-CH(R")-C(0)OR': 
R^ is a radical of formula (i): 
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where: 
ris 1 or 2; 

R" is hydrogen, alkyl. halo, haloalkyi, -N(R^R^ -C(R^)H-N(R^R^ -OR^ -R'-OR', 

-S(0)p-R*-N(R*)R* (where p is 0 to 2) or heterocyclylalkyi (where the heterocyclic 
ring is optionally substituted by one or more substituents selected from the group 
consisting of alkyl. halo, aralkyi, nitro and cyano); and 
- each R" is independently hydrogen, alkyl, halo, fonnyl, acetyl, cyano. -R'-CN, -N(R^'^R"-. 
-C(R')H-N(R'°)R". -C(R')H^R'-N(R"')R". -C(R')H-N*(R')(R'^2. 
-C(R')H-R».N®(R')(R«)2. ^(0)0R'. -C(R')H-C(0)0R». -C(R')H-R«-C(0)0R«. 
-OR*. -C(R')H^DR*. -C(R')H-R''-0R«. -C(R')H-0.R«. -S(0)p-R'* (where p is 0 to 
2). -C{R')H-S(0)p-R" (where p is 0 to 2). -C(R')H-R*-S(0)p-R" (where p is 0 to 2). 
-S(0)p-N(R')R« (where p is 0 to^), -C(0)N(R*)R'. -C(R')H-C(0)N(R')R«. 
-C(R')H-R»-C(0)N(R^R*. -C(R')H-N(R»HR''-0)rR' (where t is 1 to 6), 
-C(R')H.R»-N(R*HR'-0)rR' (where t is 1 to 6). -C(R')H-0-(R«-0)rR* (where t is 1 
to 6). -C(R^)H4^'-0-(R'-0)rR' (vvhere t is 1 to 6), -0-R"-CH(OH)-CHrOR^ 
-C(R')H-OR'-CH(OH)-CHrOR'. -C(R')H-N(R')-R"-lCH(OH)]rCH2-OR' (where t is 
1 to 6). -C(R^)H-N(R«)-S(0)rN(R'V'. -C(R')H^(R'VC(NR")-N(R'°)R". 
-C(R')H-N(R«VC(NR")-R". -C(NR^>N(R»)R*. -C(R')H^(NR")-N(R»)R«. 
-C(R')H-0-N(R^R®, heterocydyl (wherein the hetwocydyl radical is not attached 
to the radical of formula (i) through a nitrogen atom and is optionally substituted by 
alkyl. aryl. aralkyl. halo, haloalkyi. oxo. -OR*. -C(0)OR®. -N(R^R®or 
-C(0)N(R*)R*). or heterocyclylalkyi (wherein the heterocydyl radical is not 
attached to the alkyl radk:al through a nitrogen atom and is optionally substituted 
by one or more substituents selected from the group consisting of alkyl, aryl, 
aralkyl, halo, haloalkyi, oxo. OR*. •C(0)OR*. ^(R*)R* and O(0)N(R*)R*): 
or R' is a radical of the formula (ii): 
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where v is 1 to 4; 

R" is as defined above for formula (1); and 
5 R" is as defined above for formula (i); 

each R" is independently hydrogen, alkyl. halo, haloalkyi, cyano. nitro, -OR^ -C(0)OR^ -N(R*)R*, 

-C(0)N(R^R^ or -R''-N(R')R^; 
R* and R® are each independently hydrogen, alkyl, aryl or aralkyi; 
each R^ is independently hydrogen or alkyl; 
1 0 each R* is independently a straight or branched alkylene, aikylidene or alkylidyne chain; 
each R® is independently alkyl, aryl or aralkyi; 

R'" and R" are each independently hydrogen, alkyl, haloalkyi, aryl, aralkyi, fomiyl. cyano. -R®-CN. 
-OR*. -R•-OR^ -S(0)p-R" (where p is 0 to 2). -R''-S(0)p-R" (where p is 0 to 2), -N(R')R^ 
-R'-N(R=^R^ -R«<:(O)0R^ <:(0)-R", -C(0)NH2, -R'-C(0)NH2, -C<S)NH2. -C(0)-S-R', 

15 -C(0)-N(R^R", -R''-C(0)-N(R')R'', -C(S)-N(R'0R", -R'-N(RVC(0)H. -R*-N(R*)-C(0)R'^ 

-C(0)0-R^N(R')R^ -C(N(R')RVC(R")R"', -R^-N(RVP(0)(0R%. cydoalkyl (optionally 
substituted by one or more substituents selected from the group consisting of alkyl, halo 
and -OR^, heterocyclyl (optionally substituted by alkyl, aryl, aralkyi, halo, haloalkyi, oxo. 
-0R^ -R''-OR^ -C(0)OR'. -S(0)p-R' (where p is 0 to 2), .R'-S(0)p.R' (where p is 0 to 2). 

20 -N(R')R* or -C(0)N(R')R*), or heterocydylalkyl (optionally substituted by one or more 

substituents selected finom the group consisting of alkyl. aryl, aralkyi, halo, haloalkyi, oxo, 
-OR*. -R'-OR*, -C(0)OR', -S(0)p-R" (where p is 0 to 2), -R''-S(0)p-R' (where p is 0 to 2). 
-N(R^R^ and -C(0)N(R^R'^; 
or R^" and R" together with the nitrogen to which they are attached fonn a AMieterocyciic ring 

25 containing zero to three additional hetero atoms, where the A^heterocylic ring is optionally 

substituted by one or more substituents selected from the group consisting of alkyl, haio, 
haloalkyi. aryl, aralkyi, oxo, nitro, cyano. -R'-CN, =N(R"), -OR', -C(0)0R'. -R'-C(0)0R'. 
-N(R')R*. -R'-N(R*)R*, -C(0)N(R')R^ -R».C(0)N(R')R*, -N(RVN(R')R'. -C(0)R', 
-C(OHR"-0)rR* (vvhers t is 1 to 6). -S(0)p-R' (where p is 0 to 2), -R'-S(0)p-R' (where p is 

30 0 to 2), -(R'-0)rR' (where t is 1 to 6), and heterocydyl (optionally substituted by one or 
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more substituents selected from the group consisting of aOcyl. aryl, arall^. halo, haloaU^, 
-OR*. -C(0)OR^ -N(R»)R^ and -C(0)N(R«)R»): 
R" Is a side chain of an a-amino add; 

each R" is independently alkyl. cydoalkyl. haloalkyl. aryl, aralkyi, -R"-0-C(0)-R', -R"-0R', 

-N(R')R^ -R''-N(R')R«. -R'-CCOOR*. heterocydyl (optionally substituted by one or more 
substituents seleded from the group consisting of alkyl, aryl. aralkyi. hato, haloalkyl. -OR*. 
-R''-OR^ -C(OPR'. -N(R')R^ and -CCONCR^R"^. or heterocydylalkyi (optionally 
substituted by one or more substituents seleded from the group consisting of alkyl, aryl, 
aralkyi. halo, haloalkyl, -OR', -R«-OR*, -C(0)OR', -N(R')R^ and -C(0)N(R')R*): 

or R* and R" together with the nitrogen to which they are attached form a A/^heterocydic ring 
containing zero to three additional hetero atoms, where the AMieterotydic ring is 
optionally substituted by one or more substituents selected from the group consisting of 
alkyl. aryl. aralkyi. amino, monoalkylamino. dialkylamino, -OR*. -C(0)OR', aminocarbonyl. 
monoalkylaminocarfaonyi, and diaikylaminocartjonyl; 

each R'^ is independently alkyl, aryl. aralkyi. -R^-OR*. -R''-N(R'^R^ cydoalkyl (optionally 

substituted by one or more substituents selected from the group consisting of alkyl, halo 
and -OR^, heterocydyl (optionally substituted by alkyl. aryl. aralkyi. halo, haloalkyl, -OR*, 
-C(0)OR^ -N(R^R^ or -C(0)N(R*)R^. or heterocydylalkyi (optionally substituted by one 
or more substituents seleded from the group consisting of alkyl. aryl, aralkyi, halo, 
haloalkyl. -OR^ -C(0)0R'. -N(R*)R^ and -C(0)N(R'*)R^: or 

both R^^s together with the nitrogen to which they are attached (and wherein the R® substituent is 
not present) fomi an aromatic AMieterocydic ring containing zero to three additional 
hetero atoms, where the W-heterocylic ring is optionally substituted by one or more 
substituents seleded from the group consisting of alkyl, aryl. aralkyi, -OR^ -C(0)OR*. 
-R'-C(0)OR^ .N(R')R^ -R''-N(R«)R^ -C(0)R^ -C(OHR'-0)rR* (where t is 1 to 6). and 
-(R'-O)rR* (where t is 1 to 6); 

each R" is independently hydrogen, alkyl, aryl. aralkyi, cyano, -0R^ -R'-OR*, -C(0)OR*, 
-R'-C(0)OR'. -C(0)-N(R*)R^ or -R'-C(0)-N(R')R^ 

R^' is hydrogen, alkyl. aryl. aralkyi, cyano. -C(0)OR', or-NOj; and 

each R'® is cydoalkyl. haloalkyl, -R'-OR*. -R'-N(R'*)R^ .R®-C(0)OR*. -R'-C(0)N(R')R*. 

heterocydyl (optionally substituted by alkyl. aryl, aralkyi, halo, haloalkyl. -OR*. -C(0)OR*, 
-N(R*)R® or -C(0)N(R')R^). or heterocydylalkyi (optionally substituted by one or more 
substituents sel ded from the group consisting of alkyl. aryl, aralkyi, halo, haloalkyl, -OR*, 
-C(0)OR^ -N(R^R^ and -C(0)N(R*)R^; 

as a single stereoisomer or a mixture thereof or a phanmaceutically acceptable salt thereof; 
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provided that when A is =CH-, m Is 1 , n is 1 , D is -N(H)-C(0)- (where the nitrogen atom is directly 
bonded to the phenyl ring having the and substituents), E is -C(0)-N(H)- (where the 
nitrogen atom is directly bonded to the phenyl ring having the R^ substitutent), R^ is hydrogen and 
R^ is in the 5-position and is methyl, R^ is in the 4-position and is fluoro. R^ can not be a radical of 
5 fonmula (ii) where v is 1 . R^^ Is hydrogen, and R^' is chloro. 

In another aspect, this invention provides compositions useful in treating a human having 
a disease-state characterized by thrombotic activity, which composition comprises a 
therapeutically effective amount of a compound of the invention as described above, without the 
proviso, or a pharmaceutically acceptable salt thereof, and a phanmaceutically acceptable 
10 excipient. 

In another aspect, this invention provides a method of treating a human having a 
disease-state characterized by thrombotic activity, which method comprises administering to a 
human in need thereof a therapeutically effective amount of a compound of the invention as 
described above, without the proviso. 

15 In another aspect, this invention provides a method of treating a human having a 

disease-state alleviated by the inhibition of factor Xa. which method comprises administering to a 
human in need thereof a therapeutically effective amount of a compound of the invention as 
described above, without the proviso. 

In another aspect, this invention provides a method of inhibiting human factor Xa in vitro 

20 by the administration of a compound of the invention, without the proviso. 

DETAILED DESCRIPTION OF THE INVENTION 

Definitions 

As used in the specification and appended claims, unless specified to the contrary, the 
25 follovwng terms have the meaning indicated: 

"AlkyI" refers to a straight or branched hydrocarbon chain radical consisting solely of 
cartoon and hydrogen atoms, containing no unsaturation. having from one to six carbon atoms, 
and which is attached to the rest of the molecule by a single bond, e.g.. methyl, ethyl, n-propyl, 
1-methylethyl (/so-propyl). n-butyl, r^pentyl. 1.1-dimethylethyl (f-butyl), and the like. 
30 "Alkox/* refers to a radical of the fonnula -ORa where Ra is an alkyi radical as defined 

above, e.g., methoxy, ethoxy. propoxy, and the like. 

"AlkoxyalkyI" refers to a radical of the formula -RaORa where each Ra is independently an 
alkyI radical as defined above, e.g., 2-methoxyethyl, methoxymethyl. 3-ethoxypropyl, and the like. 
"Alkylene chain" raters to siraigl il or uranchcd chsin divalent radical consisting solely of 
35 carbon and hydrogen atoms, containing no unsaturation and having from one to six carbon 
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atoms, e.g., methylene, ethylene, propylen , rr-butylene and th like. 

"Alkyliden chain" refers to a straight or branched chain unsaturated divalent radical 
consisting solely of carl)on and hydrogen atoms, having from two to six cart)on atoms, wherein 
the unsaturation is present only as double bonds and wherein a double bond can exist between 
5 the first carbon of the chain and the rest of the molecule, e.g., ethylidene, propylldene, 
/>-butylidene. and the like. 

"Alkylidyne chain" refers to a straight or branched chain unsaturated divalent radical 
consisting solely of carbon and hydrogen atoms having from two to six cartwn atoms, wherein the 
unsaturation is present only as triple bonds and wherein a triple bond can exist between the first 
10 carbon of the chain and the carbon atom of the rest of the molecule to which it is attached, e.g., 
propylid-2.ynyl, n-butylid-1-ynyI, and the like. 

"Amino" refers to the -NH2 radical. 

"Aminocartx>nyl" refers to the -C(0)NH2 radical. 

"Aryl" refers to a phenyl or naphthyl radical. Unless othenMse indicated, the tenn "aryl" 
15 refers to phenyl or naphthyl radicals which are optionally substituted by alkyi, halo, -OR* (where 
R* is hydrogen, alkyI, aryl or aralkyl). 

"AralkyI" refers to a radical of the fomnula -RaRb where Ra is an alkyI radical, as defined 
above, substituted by Ri>, an aryl radical, as defined above, e.g., benzyl. 

"a-Amino Adds" refer to naturally occuning and commercially available amino acids and 
20 optical isomers thereof. Typical natural and commercially available amino acids are glycine. 

alanine, serine, homoserine, threonine, valine, norvaline. leucine, isoleudne, norieudne. aspartic 
acid, glutamic acid, lysine, omithine, histidine, arginine. cysteine, homocysteine, methionine, 
phenylalanine, homophenytaianine, phenylglydne, ort/jo-tyrosine. /77efa-tyrosine, para-tyrosine, 
tryptophan, glutamine. asparagine, proline and hydroxyproline. A "side chain of an a-amino acid" 
25 refers to the radical found on the a-cari^on of an a-amino acid as defined above, for example, 
hydrogen (for glydne), methyl (for alanine), benzyl (for phenylalanine), and the like. 

"CydoalkyI" refers to a 3- to 7-membered monocyclic cyclic radical which is saturated, 
and which consists solely of carbon and hydrogen atoms, e.g., cyclopropyl, cyclobutyl. 
cyclopentyl. cyclohexyl, and the like. 
30 "DMF" refers to A/.AZ-dimethylfonnamide. 

"DMSO" refers to dimethylsulfoxide. 

"Dialkylamino" refers to a radical of the formula -N(Ra)Ra where each Rg is independently 
an alkyl radical as defined above, e.g., dimethylamino, diethylamino. (/so-propyl)( thyl)amino. and 
the like. 
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"Dialkylaminocarbonyl" refers to a radical of the formula -C(0)N(Ra)Ra where each Ra is 
independently an alkyi radical as defin d above. e.g., (dimethylamino)carbonyl, 
(diethylamino)carbonyl, ((/so-propyl)(ethyl)amino)cartx)nyl, and the like. 

"Halo" refers to bromo, chloro, iodo or fluoro. 
5 "Haloalkyr* refers to an alkyi radical, as defined above, that is substituted by one or more 

halo radicals, as defined above, e.g., trifluoromethyl, difluoromethyl. trichloromethyl, 
2-trifluoroethyl, 1-fluoromethyl-2-fIuoroethyl. 3-bromo-2-fiuoropropyl. 

1- bromomethyl-2-bromoethyl, and the like. 

"Heterocyclic ring" refers to a stable 3- to 15-membered ring radical which consists of 
10 carbon atoms and from one to five heteroatoms selected from the group consisting of nitrogen, 
phosphorus, oxygen and sulfur. For purposes of this invention, the heterocyclic ring radical may 
be a monocyclic, bicyclic or tricyclic ring system, which may include fused or bridged ring 
systems, and the nitrogen, phosphorus, carbon or sulfur atoms in the heterocyclic ring radical 
may be optionally oxidized to various oxidation states. In addition, the nitrogen atom may be 
15 optionally quatemized; and the ring radical may be partially or fully saturated or aromatic. 

Examples of such heterocyclic ring radicals include, but are not limited to. azetidinyl, acridinyl. 
benzodioxolyl. benzodioxanyl. benzofuranyl, cartDazoyl. cinnolinyl, dioxolanyl, indolizinyl. 
naphthyridinyl, perhydroazepinyl, phenazinyl. phenothiazinyl, phenoxazinyl, phthalazinyl, 
pteridinyl, purinyl. quinazolinyl. quinoxalinyl. quinolinyl, isoquinolinyl. tetrazoyi, 
20 tetrahydroisoquinolyl. piperidinyl. piperazinyl, 2-oxopiperazinyl. 2-oxopiperidinyl, 

2- oxopyn-olidinyl. 2-oxoazepinyl. azepinyl. pyn^olyl, 4-piperidonyl, pyrrolidinyl. pyrazolyl, 
pyrazolidinyl. imidazolyl, imidazolinyl, imidazolidinyl. dihydropyridinyl. tetrahydropyridinyl, 
pyridinyl. pyrazinyl, pyrimidinyl, pyridazinyl, oxazolyl. oxazoiinyl, oxazolidinyl, triazolyl, indanyl. 
isoxazolyl, isoxazolidinyl. morpholinyl. thiazolyl, thiazoiinyl. thiazolidinyl, isothiazolyl. 

25 quinuclidinyl, isothiazolidinyl. indolyl, isotndolyl. indolinyl. isoindolinyl. octahydroindolyl. 

octahydrbisojndolyl, quinolyl, isoquinolyl, decahydroisoquinolyl, benzimidazolyl. thiadiazolyl. 
benzopyranyl. benzothiazolyl, t)enzoxazolyl. furyl, tetrahydrofuryl. tetrahydropyranyl. thienyl, 
benzothienyl. thiamorpholinyl. thiamorpholinyl sulfoxide, thiamorpholinyl sulfone, 
dioxaphospholanyl and oxadiazolyl. For those compounds where two adjacent R^*s together 

30 with the carbons to which they are attached form a heterocyclic ring fused to the phenyl ring, 
the most prefen^ed heterocyclic ring is the dioxolane ring (with the phenyl ring forms a 
benzodioxole ring). 

"Heterocyciyi" refers to a heterocyclic ring radical as defined above, except that the 
heieiuuyoiyi ring rsdicc! rr.zy be att5C-heri to the main structure at any heteroatom or carbon 
35 atom that results In the creation of a stable structure. 
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"HeterocydylalkyI" refers to a radical of the formula -Ra-Rc where Ra is an alkyi radical 
as defined above and Rc a heterocydyi ring radical as defined above, for example. 
(4-methylpipera2in-1-yl)methyl, (morpholin^yl)methyl, 2-(oxa2olin-2-yl)ethyl, and the like. 
"/V-heterocydic ring" refers to those heterocydic ring radicals defined above which 
5 contain at least one nitrogen. The /^-heterocyclic ring radical is attached to the main structure 
through a nitrogen atom in the ring. Examples include, but are not limited to, 4- 
methylpiperazin-1-yl, pyn-olidin-l-yl. morpholin-4-yl, oxazolin-2-yl, and the like. The A/- 
heterocyclic ring may contain up to three additional hetero atoms. Examples indude tetrazolyl, 
triazolyl, thiomorpholinyl, oxazinyl. and the like. 
10 "HPLC" refers to high pressure liquid chromatography. 

•'Monoalkylamino" refers to a radical of the fomriula -N{H)Ra where Ra is an alkyI radical 
as defined above, e.g.. methylamino. ethylamino. {f-butyl)amino. and the like. 

"Monoalkylaminocarbonyl" refers to a radical of the fomiula -C{0)N(H)Ra where Ra is an 
alkyI radical as defined above, e.g.. (methylamino)carbonyl. (ethylamino)carbonyl, 
15 ((/-butyl)amino)cari3onyl. and the like. 

•'Optional" or "optionally" means that the subsequently described event of drcumstances 
may or may not occur, and that the description indudes instances where said event or 
drcumstance occurs and instances in which it does not. For example, "optionally substituted aryl" 
means that the aryl radical may or may not be substituted and that the description indudes both 
20 substituted aryl radicals and aryl radicals having no substitution. 

"Pharmaceutically acceptable salt" indudes both acid and base addition salts. 
•Pharmaceutically acceptable add addition salt" refers to those salts which retain the 
biological effectiveness and properties of the free bases, which are not biologically or othenvise 
undesirable, and which are fomried with inorganic acids such as hydrochloric add, hydrobromic 
25 add, sulfuric add, nitric add, phosphoric add and the like, and organic adds such as acetic add, 
trifluoroacetic add. propionic add, glycolic add. pymvic add, oxalic add. maleic add, malonic 
add, sucdnic acid, fumaric acid, tartaric add, citric add, benzoic add, dnnamic add, mandelic 
acid, methanesulfonic add. ethanesuifonic add. p-toluenesulfonic acki, salicylic add. and the like. 
"Pharmaceutically acceptable base addition salT refers to those salts which retain the 
30 biological effectiveness and properties of the free acids, which are not biologically or othenvise 
undesirable. These salts are prepared from addition of an inorganic base or an organic base to 
the free acid. Salts derived from inorganic bases indude, but are not limited to. the sodium, 
potassium, lithium, ammonium, caldum, magnesium, iron, zinc, copper, manganese, aluminum 
salts and the like. Preferred inorganic salts are the ammonium, sodium, potassium, caldum, and 
35 magnesium salts. Salts derived from organic bases indude, but are not limited to, saRs of 
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primary, secondary, and tertiary amines, substituted amines including naturally occuning 
substituted amines, cydic amines and basic ion exchange resins, such as isopropyiamine, 
trimethylamine, diethylamine, triethylamine, tripropylamine, ethanolamtne, 
2-dimethylaminoethanol, 2-diethylaminoethanol, dicyclohexylamine, lysine, arginine. histidine. 
5 caffeine, procaine, hydrabamine, choline, betaine, ethylenediamine, glucosamine, 

methylglucamine. theobromine, purines, piperazine, piperidine. A^thylpiperidine. polyamlne 
resins and the like. Particulariy preferred organic bases are isopropyiamine, diethylamine. 
ethanolamine, trimethylamine. dicyclohexylamine. choline and caffeine. 

'Therapeutically effective amount" refers to that amount of a compound of the invention 

1 0 which, when administered to a human in need thereof, is sufficient to effect treatment, as defined 
below, for disease-states characterized by thrombotic activity. The amount of a compound of the 
invention which constitutes a "therapeutically effective amount" will vary depending on the 
compound, the disease-state and its severity, and the age of the human to be treated, but can be 
detemnined routinely by one of ordinary skill in the art having regard to his own knowledge and to 

15 this disclosure. 

'THP refers to tetrahydrofuran. 

'Treating" or "treatment" as used herein covers the treatment of a disease-state in a 
human, which disease-state is characterized by thrombotic activity, and indudes: 

- (i) preventing the disease-state from occurring in a human, in particular, when such 
20 human is predisposed to the disease-state but has not yet been diagnosed as having it; 

(ii) inhibiting the disease-state, i.e., arresting its development; or 

(iii) relieving the disease-state, /.e. , causing regression of the disease-state. 

The yield of each of the reactions described herein is expressed as a percentage of the 
theoretical yield. 

25 For purposes of this invention, in the substituent "-R^-OR^'. the "-OR^" group may be 

attached to any carbon in the alkylene, atkylidene or alkylidyne chain. 

Some of the compounds of the invention may have imino, amino, oxo or hydroxy 
substituents off aromatic heterocydic ring systems. For purposes of this disdosure, It is 
understood that such imino, amino, oxo or hydroxy substituents may exist in their corresponding 
30 tautomeric fonn, i.e., amino, imino, hydroxy or oxo, respectively. 

For purposes of this invention, unless othenMse indicated, the linker moieties between the 
B ring and the C ring ("E") and between the B ring and the R^ moiety ("D") may be independently 
attached to the B ring on either end of the linker. 

For purposes of this inv ntion, the quaternary salts represented by ''-N^(R'*)(R^ V iiiCiiuCic 
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10 



15 



aromatic rings wherein both R S together with the nitrogen to which they are attached forni an 
aromatic ring and it is understood that is not present 

The compounds of the invention, or their phannaoeutically acceptable salts, may have 
asymmetric carbon atoms, oxidized sulfur atoms or quatemized nitrogen atoms in their structure. 
The compounds of the invention and their phamiaceuticaily acceptable salts may therefore exist 
as single stereoisomers, racemates, and as mixtures of enantiomers and diastereomers. The 
compounds may also exist as geometric isomers. All such single stereoisomers, racemates and 
mixtures thereof, and geometric isomers are intended to be within the scope of this invention. 
Methods for the preparation and/or separation and isolation of single stereoisomers from racemic 
mixtures or non-racemic mixtures of stereoisomers are well known in the art. 

The nomenclature used herein is a modified form of the I.U.PAC. system wherein ttie 
compounds of the invention are named as derivatives of benzamide. For example, a compound 
of the invention selected from formula (1) where A is -N-; m is 1; n is 1; E is -C(0)-N(H)- where the 
nitrogen atom is bonded to pyridine ring; D is -N(H)-C(0)- where the nitrogen atom is bonded to 
the phenyl ring; is in the 5-position and is chloro; is in the 3-posrtion and is -N(R^^R^^ where 
R^^ and R^^ together with nitrogen to which ttiey are attached fonm a morpholin^yl ring; R^ is in 
the 5-position and is chloro; and R^ is selected from fomiula (i): 



where R'' is chloro.r is 1 and R'^ is -C(R^)H-N(R'°)R" where R^ is hydrogen. R'° is methyl and 
R" is 1-methylpiperidin-4-yl; /.e., a compound of the following formula (with position numbers 
indicated): 




4 




CH3 
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is named herein as AK5-chloropyridin-2-yl)-2-[((4-((A/'Hneth^^^ 
yl)amino)methyl)-3-chlorothiophen-2-yl)carlxlnyl)amino^^^ 

For purposes of this specification, parenthesis are used to denote substituents of a main 
atom. For example. -C(R^)H-N(R^^R" refers to the radical: 

H I 

5 R^^ 

Carbonyl and thiocarbonyl groups are indicated as -C(0)- and -C(SK respectively, and optionally 
sul)stituted imino radicals are indicated as =N{R^^). 

Substituents having repeating sections are indicated by brackets (or parenthesis) and the 
repeating integer. For example, the substituent -C(R^)H-R®-(R®-0)rR* where t is 3 refers to the 
10 the substituent -C(R^)H-R*-R'^-0-R®-0-R®-0-R^ 



Utility and Administration 
A. Utility 

The compounds of the invention are inhibitors of the serine protease, factor Xa, and are 

1 5 therefore useful in disease-states characterized by thrombotic activity based on factor Xa's role in 
the coagulation cascade (see Background of the Invention above). Primarily, the compounds of 
the inverition are useful as anti-coagulants. A primary indication for the compounds is 
prophylaxis for long term risk following myocardial infarction. Additional indications are 
prophylaxis of deep vein thrombosis (DVT) following orthopedic surgery or prophylaxis of selected 

20 patients following a transient ischemic attack: The compounds of the invention may also be 
useful for indications in which coumarin is currently used, such as for DVT or ottier types of 
surgical inten/ention such as coronary artery bypass graft and percutaneous transluminal 
coronary angioplasty. The compounds are also useful for the treatment of thrombotic 
complications associated with acute promyelocytic leukemia, diabetes, multiple myelomas. 

25 disseminated intravascular coagulation associated with septic shock, purpura fulminanas 
associated infection, adult respiratory distress syndrome, unstable angina, and thrombotic 
complications associated with aortic valve or vascular prosthesis. The compounds are also 
useful for prophylaxis for thrombotic diseases, in particular in patients who have a high risk of 
developing such disease. 

30 In addition, the compounds of the invention are useful as in vitro diagnostic reagents for 

ScicCuvely inhiKSng factor Xs v.ithc'Jt Lnhibitirsg other components of thft noagulation cascade. 
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B. Testing 

The primary bioassays used to demonstrate the inhibitory effect of the compounds of the 
invention on factor Xa are simple chromogenic assays involving only serine protease, the 
5 compound of the invention to be tested, substrate and buffer (see, e.g.. Thrombosis Res., (1979). 
Vol. 16, pp. 245-254). For example, four tissue human serine proteases can be used in the 
primary bioassay. firee factor Xa, prothromblnase, thrombin (lia) and tissue plasminogen 
activator (tPA). The assay for tPA has been successfully used before to demonstrate undesired 
side effects in the inhibition of the fibrinolytic process (see, e.g., J. Med. Chem. (1993). Vol. 36, 
.10 pp. 314-319). 

Another bioassay useful in demonstrating the utility of the compounds of the invention in 
inhibiting factor Xa demonstrates the potency of the compounds against free factor Xa in dtrated 
plasma. For example, the anticoagulant efficacy of the compounds of the invention will be tested 
using either the prothrombin time (PT), or activated partial thromboplastin time (aPTT) while 
1 5 selectivity of the compounds is checked with the thrombin clotting time (TCT) assay. Conelation 
of the in the primary enzyme assay with the K, for free factor Xa in citrated plasma will screen 
against compounds which interact with or are inactivated by other plasma components. 
Correlation of the Ki with the extension of the PT is a necessary in vitro demonstration that 
potency in the free factor Xa inhibition assay translates into potency in a clinical coagulation 
20 assay. In addition, extension of the PT in citrated plasma can be used to measure duration of 
action in subsequent pharmacodynamic studies. 

For further information on assays to demonstrate the activity of the compounds of the 
invention, see R. Lottenberg et aL, Methods in Enzymology (1981). Vol. 80. pp. 341-361. and H. 
Ohno et ai . Thrombosis Resean^ (1 980). Vol. 1 9. pp. 579-588. 

25 

C. General Administration 

Administration of the compounds of the invention, or their pharmaceutically acceptable 
salts, in pure form or in an appropriate pharmaceutical composition, can be carried out via any of 
the accepted modes of administration or agents for serving similar utilities. Thus, administration 
30 can be. for example, orally, nasally, parenterally, topically, transdenmaily, or rectally, in the fomi of 
solid, semi-solid, lyophilized powder, or liquid dosage forms, such as for example, tablets, 
suppositories, pills, soft elastic and hard gelatin capsules, powders, solutions, suspensions, or 
aerosols, or the like, preferably in unit dosage forms suitable for simple administration of precise 
dosages. The compositions will include a conventional phanmaceutical canier or exdpient and a 
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compound of the invention as the/an active agent, and, in addition, may include other medicinal 

agents, phannaceutical agents, carriers, adjuvants, etc. 

Generally, depending on the intended mode of administration, the pharmaceutically 

acceptable compositions will contain about 1 % to about 99% by weight of a compound(s) of the 
5 invention, or a pharmaceutically acceptable salt thereof, and 99% to 1% by weight of a suitable 

pharmaceutical excipient. Preferably, the composition will be about 5% to 75% by weight of a 

compound(s) of the invention, or a pharmaceutically acceptable salt thereof, with the rest being 

suitable pharmaceutical excipients. 

The preferred route of administration is oral, using a convenient daily dosage regimen 
10 which can be adjusted according to the degree of severity of the disease-state to be treated. For 

such oral administration, a pharmaceutically acceptable composition containing a compound(s) of 

the invention, or a pharmaceutically acceptable salt thereof, is fonned by the incorporation of any 

of the normally employed excipients. such as. for example, pharmaceutical grades of mannitoi, 

lactose, starch, pregelatinized starch, magnesium stearate, sodium saccharin, talcum, cellulose 
15 ether derivatives, glucose, gelatin, sucrose, citrate, propyl gallate, and the like. Such 

compositions take the fonm of solutions, suspensions, tablets, pills, capsules, powders, sustained 

release formulations and the like. 

Preferably such compositions will take the fornn of capsule, caplet or tablet and therefore 

will also contain a diluent such as lactose, sucrose, dicalcium phosphate, and the like; a 
20 disintegrant such as croscarmellose sodium or derivatives thereof; a lubricant such as 

magnesium stearate and the like; and a binder such as starch, gum acacia, polyvinylpyrrolidone, 

gelatin, cellulose ether derivatives, and the like. 

The compounds of the invention, or their pharmaceutically acceptable salts, may also be 

formulated into a suppository using, for example, about 0.5% to about 50% active ingredient 
25 disposed in a canier that slowly dissolves within the body, e.g.. polyoxyethylene glycols and 

polyethylene glycols (PEG), e.g.. PEG 1000 (96%) and PEG 4000 (4%). 

Liquid pharmaceutically administrable compositions can, for example, be prepared by 

dissolving, dispersing, efc, a compound(s) of the invention (about 0.5% to about 20%), or a 

pharmaceutically acceptable salt thereof, and optional phannaceutical adjuvants in a canier, such 
30 as. for example, water, saline, aqueous dextrose, glycerol, ethanol and the like, to thereby form a 

solution or suspension. 

If desired, a pharmaceutical composition of the invention may also contain minor amounts 

of auxiliary substances such as wetting or mulsifying agents, pH buffering agents, antioxidants, 

and the like, such as. for example, citric acid, sorbitan monolaurate, triethanolamine oieate, 
35 butylated hydroxytoluene. eta 
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Actual methods of preparing such dosage forms are known, or w9i be apparent to those 
skilled in this art; for example, see Remington's Phanneceutical Sciences, 1.8th Ed. (Mack 
Pul)lishing Company, Easton. Pennsylvania, 1990). The composition to be administered will, in 
any event, contain a therapeutically effective amount of a compound of the invention, or a 
5 pharmaceutically acceptable salt thereof, for treatment of a disease-state alleviated by tiie 
inhibition of fector Xa in accordance witti the teadiings of this invention. 

The compounds of the invention, orttielr phannaceutically acceptable salts, are 
administered in a therapeutically effective amount which will vary depending upon a variety of " 
fectors including the activity of the specific compound employed; the m^bofic stability and length 

1 0 of action of the compound; the age, body weight, general healtti. sex. and diet of the. patient; the 
mode and time of administration; the rate of excretion; the drug combination; the severity of the 
particular disease-states; and the host undergoing tiierapy. Generally, a ttierapeutically effective 
daily dose is from about 0.14 mg to about 14.3 mg/kg of body weight per day of a compound of 
the invention, or a pharmaceutically acceptable salt tiiereof; preferably, from about 0.7 mg to 

1 5 about 1 0 mg/kg of body weight per day; and most preferably, from about 1 .4 mg to about 7.2 
mg/kg of body weight per day. For example, for administration to a 70 kg person, the dosage 
range would be from about 10 mg to about 1 .0 gram per day of a compound of the invention, or a 
pharmaceutically acceptable salt thereof, preferably from about 50 mg to about 700 mg per day, 
and most preferably from about 100 mg to about 500 mg per day. 

20 

Preferred Embodiments 

Of the compounds disclosed in the Summary of the Invention, certain compounds are 
preferred. 

The most preferred compounds of the invention are those compounds selected from 
25 formula (III) having the formula (I): 




A is =CH- or=N-; 
m is 1 to 3; 
n is 1 to 4; 
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D is -NCRVJCZ)- or -N(R®)-S(0)p- (where p is 0 to 2; Z is oxyg n, sulfur or Ha; and the nitrogen 

atom is directly twnded to the phenyl ring having th and substituents); 
E is -C(Z)-N(R'> or -S(0)p-N(RV (where p Is 0 to 2; Z Is oxygen, sulfur or Hj; and the nitrogen 

atom can be bonded to the phenyl ring having the R^ and the R^ substituents or to the 

aromatic ring having the R^ substituent); 
each R' is independently hydrogen, alkyl. aryl. aralkyl. halo, haloalkyl. cyano, -0R^ -S(0)p-R* 

(where p is 0 to 2). -C(0)OR*, -C(0)N(R*)R^ -N(R*)R^ -0-C(0)R'. or 

-n(rVch(R")-C(0)or'': 

or two adjacent R^'s together with the carbons to which they are attached forni a heterocyclic ring 
fused to the phenyl ring wherein the heterocyclic ring is optionally substituted by one or 
more substituents selected from the group consisting of alkyl. aryl and aralkyl; 

R^ is hydrogen, alkyl. aryl, aralkyl. halo, haloalkyl, cyano, -OR^ -S(0)p-R® (where p is 0 to 2), 
-C(0)0R', -OC(0)-R^-C(0)N(R*)R^ -N(R'°)R", -C(R')H-N(R'°)R". 
-C(R')H-R'-N(R'°)R'\ -C(R')H-0R'. -C(R')H-R'-0R'. -C(R')H-S(0)p-R' (where p is 0 to 
2), -C(R^)H-R*-S(0)p-R' (where p is 0 to 2). -0-R''-S(0)p-R® (where p is 0 to 2). 
-C(R')H-N(R^R^ -C(R^)H-R'-N(R')R^ -0-R'-CH(0H)-CH2-N(R")R", -0-R''-N(R'°)R". 
-0-R''-0-C(0)R', -0-R'-CH(0H)-CH2-0R'. -0-(R^-0),-R' (where t is 1 to 6). 
-0-(R*-0)rR'' (where t is 1 to 6), -0-R'-C(0)R^ -0-R"'-C(0)R^^ -O.R''-C(0)OR^ 
-N(R')-R'-N(R'°)R", -S(0)p-R'-N(R*)R* (where p is 0 to 2). -S(0)p-R'-C(0)OR' (where p 
is 0 to 2), or -N(R'^)-CH(R")-C(0)OR*; 

R^ is a radical of formula (i): 



R" is hydrogen, alkyl. halo, haloalkyl. -N(R*)R^ -C(R')H-N(R®)R®. -OR*. -R*-OR^ 

-S(0)p-R"-N(R^R" (where p is 0 to 2) or heterocyclylalkyi (where the heterocyclic 
ring is optionally substituted by one or more substituents selected from the group 
consisting of alkyl. halo, aralkyl, nitro and cyano); and 

each R" is independently hydrogen, alkyl, halo, formyl. acetyl, cyano. -R'-CN. -N(R^°)R". 

-C(R')H-N{R'»)R". .C(R^)H-R''-N(R"')R". -C(R')H-N®(R'^(R'*)2. 




R 



.13 



where: 



r is 1 or 2; 
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-C(R')H-R«-N®(R«)(R«)2. ^OPR». -C(R')hK:(0)OR'. -C(R^)H-R»-C(0)0R'. 
-OR*. -C(R^)H-0R*. -C(R')H-R''-0R'. -C(R')H-0-R«. -S(0)p-R« (where p is Oto 
2). -C(R')H-S(d)p-R" (where p is 0 to 2). -C(R')H-R^-S(0)p-R" (where p is 0 to 2). 
.S(0)p-N(R')R* (where p is Oto 2). -C(0)N(R')R^ -C(R')H-C(0)N(R*)R^ 
-C(R')H-R''-C(0)N(R=^R^ -C(R')H-N(R=>(R«0)rR' (where t is 1 to 6). 
-C(R')H-R*.N(R'HR''-0)rR' (where t Is 1 to 6). ■C(R')H-0-(R"-0)rR' (where t is 1 
to 6), -C(R')H-R'-0-(R"-0)rR' (where t is 1 to 6). -0-R'-CH(OH)-CHrOR^ 
-C(R^)H-0-R'-CH(OH)-CHrOR'. -C(R')H-N(R'VR'-{CH(OH)]rCH2-OR' (where t is 
1 to 6). -C(R')H-N(R«>S(0)rN(R''*)R'\ -C(R')H-N(R'VC(NR")-N(R^'^R". 
-C(R')H-N(R^»)-C(NR^')-R". .C(NR")-N(R»)R^ -C(R^)H-C(NR")-N(R^R«. 
-C(R')H-0-N(R')R', heterocydyl (wherein the heterocydyl radical fe not attached 
to the radical of formula (0 through a nitrogen atom and is optionally substituted by 
alkyi, aryl. aralkyi, halo, haloalkyi, oxo. -OR', -C(0)OR', -N(R')R* or 
-C(0)N(R')R'), or heterocydylalkyl (wherein the heterocydyl radical is not 
attached to the alkyi radical through a nitrogen atom and is optionally substituted 
by one or more substituents selected from the group consisting of alkyi, aryl, 
araikyl. hato. haloalkyi, oxo. -OR*. -C(0)0R'. -N(R')R* and -C(0)N(R*)R'); 



where v is 1 to 4; 

R" is as defined above for formula (i); and 

R" is as defined above for formula (i); 
each R" is independently hydrogen, alkyi, halo, haloalkyi. cyano, nitro, -OR*. -C(0)OR*. -N(R*)R^ 

-C(0)N(R^R^ or-R''-N(R^R^ 
R' and R^ are each independently hydrogen, alkyi, aryl or araikyl; 
each R' is independently hydrogen or alkyi; 

each R' is independently a straight or branched alkylene. alkylidene or alkylidyne chain; 
each R® is independently alkyi. aryl or aralkyi; 

R" and R" are each independently hydrogen, alkyi, haloalkyi. aryl, araikyl, fonnyl. cyano, -R*-CN. 



or R' is a radical of the formula («): 




R" 
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-0R^ -R''-OR^ -S(0)p-R" (where p is 0 to 2). -R''-S(0)p-R^' (where p is 0 to 2). -N(R'OR^ 
-R''-N(R^R^ -R'-C(0)0R'. -C(0)-R". -C(0)NH2. .R'-C(0)NH2. -C(S)NH2. -C(0)-S-R^ 
-C(0)-N(R*)R". -R'^i(0)-N(R*)R". -C(S)-N(R')R'^ -R'-N(R^G(0)H, -R'-N(R^(0)R", 
.C(0)0-R''-N(R^R^ -C(N(R^R')=C(R'")R'°, -R''-N(R^P(0)(0R')2. cydoalkyl (optionally 
substituted by one or more sutstituents selected from the group consisting of alkyl. halo 
and -OR*), heterocydyl (optionally substituted by alkyl, aryl, aralkyl. halo, haloalkyl. oxo. 
-OR'. -R'-OR^ -C(0)OR^ -S(0)p-R^ (where p is 0 to 2), -R'-S(0)p-R' (where p is 0 to 2). 
-N(R*)R® or -C(0)N(R')R^, or heterocydylalkyl (optionally substituted by one or more 
substituents selected from the group consisting of alkyl, aryl, aralkyl, halo, haloalkyl, oxo, 
-OR*. -R'-OR^ -C(0)OR^ -S(0)p-R'' (where p is 0 to 2). -R''-S(0)p-R* (where p is 0 to 2). 
-N(R')R^ and -C(0)N(R')R*); 

or R'° and R" together with the nitrogen to which they are attached fomi a A^heterocyclic ring 

containing zero to three additional hetero atoms, where the A/-heterocylic ring is optionally 
substituted by one or more substituents selected from the group consisting of alkyl, halo, 
haloalkyl, aryl, aralkyl, oxo, nitro, cyano, -R*-CN, =N(R"), -OR^ -C(0)OR^ -R'-C(0)0R*, 
-N(R*)R^ -R''-N(R^R^ -C(0)N(R')R^ -R*-C(0)N(R*)R^ -N(R^-N(R^R^ -C(0)R'. 
-C(OHR^-0)rR' (where t is 1 to 6). -S(0)p-R^ (where p is 0 to 2). -R''-S(0)p-R® (where p is 
0 to 2). -(R*-0)rR* (where t is 1 to 6), and heterocydyl (optionally substituted by one or 
more substituents seleded from the group consisting of alkyl, aryl, aralkyl, halo, haloalkyl, 
-OR', -C(0)0R', -N(R')R^ and -C(0)N(R')R^; 

R" is a side chain of an a-amino add; 

each R^' is independently alkyl, cydoalkyl. haloalkyl, aryl, aralkyl, -R^-0-C(0)-R'. -R®-0R'. 

-N(R')R^ -R'.N(R')R*. -R'-C(0)0R'. heterocydyl (optionally substituted by one or more 
substituents selected from the group consisting of alkyl, aryl, aralkyl, halo, haloalkyl, -OR', 
-R'-OR', -C(0)0R'. -N(R')R*, and -C(0)N(R')R^, or heterocydylalkyl (optionally 
substituted by one or more substituents seleded from the group consisting of alkyl, aryl, 
aralkyl. halo, haloalkyl, -OR*. -R'-OR*. -C(0)0R'. -N(R*)R*. and -C(0)N(R')R^); 

or R' and R" together with the nitrogen to which they are attached form a /V-heterocydic ring 
containing zero to three additional hetero atoms, where the AMiet^ocyclic ring is 
optionally substituted by one or more substituents seleded from the group consisting of 
alkyl, aryl, aralkyl, amino, monoalkyiamino, dialkyiamlno, -OR', -C(0)0R', aminocarbonyl. 
monoalkyiaminocarbonyi, and dialkylaminocarbonyi; 

each R^^ Is independently alkyl, aryl. aralkyl, -R*-0R', -R"-N(R')R^ cydoalkyl (optionally 

Substituted by one or more substituents seleded firom the group consisting of alkyl, halo 
and -OR^, heterocydyl (optionally substituted by alkyl, aryl, aralkyl, halo, haloalkyl. -OR', 
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-C(0)OR*. 4i{R^R^ or -C(0)N(R')R*). or heterocydylatkyi (optionally substituted by one 
r more substituents selected from the group consisting of alkyl, aryl, aralkyt, halo, 
hatoalkyl, -OR*. -C(0)OR*. -N(R')R* and -C(0)N(R')R^: or 
both R'S together with the nitrogen to which they are attadied (and wherein the R* substituent s 
5 not present) fomri an aromatic AHieterocydic ring containing zsro to three adcfitional 

hetero atoms, where the AMieterocylic ring is optionally substituted one or more 
substituents selected from the group consisting of alkyl, aryl. aralkyi, -OR*. -C(0)OR*, 
-R'-C(0)OR^ -N(R*)R^ .R«-N(R*)R^ -C(0)R^ -C(OHR''-0)rR' (where t is 1 to 6). and 
-(R'-O)rR* (where t is 1 to 6); 
10 each R" is independently hydrogen, alkyl. aryl. aralkyi. cyano, -OR*. -R'-OR®, -C(0)0R', 
-R''-C(0)OR*. -C(0)-N(R*)R^ or -R''-C(0)-N(R*)R*; 
R^* is hydrogen, alkyl. aryl, aralkyi, cyano, -C(0)0R', or-N02; and 
each R" is cycloalkyi, haloalkyi, -R^-OR*. -R*-N(R')R*, -R'-C(0)0R', -R''-C(0)N(R')R^ 

heterocyclyl (optionally substituted by alkyl. aryl, aralkyi, halo, haloalkyi. -OR^ -C(0)OR^ 
1 5 -N(R*)R^ or -C(0)N(R*)R^. or heterocydylatkyi (optionally substituted by one or more 

substituents selected from the group consisting of alkyl, aryl, aralkyi. halo, haloalkyi. -OR*, 
-C(0)OR^ -N(R'^R^ and -C(0)N(R')R^. 

Of these compounds, a preferred group of compounds are those compounds wherein: 
Ais-N-; 
20 m is 1 to 3; 

nis1to4; " 
D is -N(RVC(Z)- (where Z is oxygen, sulfur or H2. and is hydrogen or alkyl); 
E is .C(Z)-N(R^)- (where Z is oxygen, sulfur or H2. R^ is hydrogen or alkyl, and the nitrogen is 
attached to the pyridinyl ring); 
25 R^ is halo or haloalkyi; 

R' is -N(R'^R'\ O-R®-S(0)p-R^ (where p is 0). ^R^-C(0)OR^ -0-(R'^)rR^ (where t is 1) or 
-0R'-N(R'°)R'' where: 
each R^ is independently hydrogen or alkyl; 
each R® is independently a straight or branched alkylene chain; 
30 R® is alkyl; and 

R^° and R^^ are each independently hydrogen, alkyl. or -R°-0-R^ (where R® is a straight 

or branched alkylene chain and R^ is hydrogen or alkyl); 
or R^*^ and R" together with the nitrogen to which they are attached form a 

W-heterocyclic ring containing zero to one additional hetero atoms, where the 
35 W-heterocydic ring is optionally substituted by alkyl; 
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is a radical of the formula (i): 




Rl3 



where r is 1 ; 
R^^ is halo; and 
5 R'^ is -C(R^)H.N(R'^)R'' where: 

R^ Is hydrogen; and 

R" and R^^ together with the nitrogen to which they are attached form 

piperazinyl optionally substituted by one or more substituents selected 
from the group consisting of alkyi and -C(0)R^ and 
10 R^ is hydrogen or halo. 

Of this group of compounds, a preferred subgroup of compounds are those compounds 
wherein: 
m is 1; 
n is 1; 

15 D is -N(H)-C(0)s 

E is -C(0)-N(H)- (where the nitrogen is bonded to the 2-position of the pyridinyi ring); 

rMs' halo in the 5-position; 

R^ is -N(R'°)R". -0-R®-S(0)p-R^ (where p is 0). ^R'-C(0)0R*. .0-(R^-0)rR^ (where t is 1) or 
-0-R^-N(R'^R" where: 
20 each R^ is independently hydrogen, methyl or ethyl; 

each R^ is independently a methylene, ethylene or propylene chain; 
R® is methyl or ethyl; and 

R^^ and R^^ are each independently hydrogen, methyl, ethyl, or -R*-0-R* (where R® is 
ethylene and R* is hydrogen, methyl or ethyl); or 
25 R^^ and R^^ together with the nitrogen to which they are attached form a AA-heterocyciic 

ring containing zero to one additional hetero atoms, where the A/-heterocyclic 
ring is optionally substituted by alkyI; 
R^ is a radical of the formula (i): 
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where r is 1; 
R^^ is chloro; and 

R'* is in the 4-position and is -C(R^)H-N(R'°)R" where: 
5 is hydrogen; and 

R^*^ and R^' together with the nitrogen to which they are attached form 
piperazinyl optionally substituted by methyl or ethyl; and 
R^ Is hydrogen, bromo or chloro in the 5-positibn. 

Of this subgroup of compounds, a preferred class of compounds are those compounds 
10 wherein: 
R^ is chloro; 

R^ is -O.R®-S(0)p-R** (where p is 0). -0-R'-C(0)OR' or -0.{R'-0)rR^ (where t is 1 or 2) where: 

each R* is independently hydrogen, methyl or ethyl; 

each R® is independently a methylene, ethylene or propylene chain; and 
15 R® is methyl or ethyl. 

Of this class of compounds, more preferred compounds are those compounds selected 

from the group consisting of: 

A/^(5-chloropyridin-2-yl^2-I((4-((4-methylpiperazin-1-yl)methyl)-3-chto^^ 

yI)carbonyl)amino]-3-(methylthio)methoxy-5-chlorobenzamide; 
20 A/-(5-chloropyridin-2-yl)-2-I((4-((4-methylpiperazin-1-yi)methyl)-3-c^ 

yl)carbonyl)amino]-3-(ethoxycarbonyl)methoxy-5-chloroben2amide; 
A/-^5-chloropyridin-2-yl)-2-[((4K(4-methylpiperazin-1.yl)methyl)-3-^ 

yl)carbonyl)amino}-3-(2-hydroxyethoxy)-5-chlorobenzamide; 
W-(5-chloropyridin-2-yl)-2-I((4-((4-methylpiperazin-1-yl)methyl)-3-chl^ 
25 yl)carbonyl)amino^3-(2-methoxyethoxy)-5-chloroben2amide; and 

A^(5-chloropyridin-2-yl)-2-[((4-((4-methylpiperazin-1-yl)methyl)-3-chlorot^ 

yl)carbonyl)amino]-3-(2-ethoxyethoxy)-5-chlorobenzamide; 
A/-(5-chloropyridin-2-yl)-2-[{(4-((4-ethylpiperazin-1-yl)methyl)-3-chlorothioph 

yl)carbonyl)amino]-3-(2-methoxyethoxy)-5-chloroben2amide, and 
30 /V-(5-chloropyridin-2-yl).2-K(4-((4-ethylpip razin-1-yl)methyl)-3-chlorothiophen-2- 

yl)carbonyl)amino]-3-(2-(2-methoxyethoxy)ethoxy)-5-chlorobenzamide. 
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Of this subgroup f compounds, another preferred class of compounds are those 
compounds wherein: 
is chloro; and 

is -N(R'^R'' or -0-R'"N(R'^R'' where: 
5 R® is a methylene, ethylene or propylene chain; and 

R^° and R^^ are each independently hydrogen, methyl, ethyl, or-R®-0-R^ (where is 

ethylene and R^ is hydrogen, methyl or ethyl). 
Of this class of compounds, preferred compounds are selected from the group 
consisting of: 

10 A/-(5-chloropyridin«2-yl)-24((4-((4-methylpiperazin-1-yl)methyl)-3-chlorothiophen^ 
yl)carbonyl)amino]-3-(dimethyi)amino-5-chlorGben2amide; 
A/-(5-chloropyridin-2-yI)-2-[((4-((4-methylpiperazin-1-yl)methyl)-3-chlorothiophen-2- 
yl)carbonyl)amino]-3-(3-(/V-methyl-W-(2-hydroxyethyl)amino)propoxy)-5- 
chlorobenzamide; and 

15 A/-(5-chloropyridin-2-yl)-2-I((4-((4-methylpiperazin-1-yl)methyl).3.chlorothiophen-2- 
yl)carbonyl)amino]-3-amino-5-chloroben2amide. 

Of this subgroup of compounds, another preferred class of compounds are those 
compounds wherein: 
R^ is chloro; 

20 R^ is .N(R'°)R^' or -0-R®-N(R'°)R'' where: 

R® is methylene, ethylene or propylene; and 

R^** and R^^ together with the nitrogen to which they are attached form a A/-heterocyclic 
ring containing zero to one additional hetero atoms, where the W-heterocyclic 
ring is optionally substituted by alkyi and is selected from the group consisting of 
25 morpholinyl. piperazinyl, pyrrolidinyt or imidazolyl. 

Of this class of compounds, prefenred compounds are selected from the group 
consisting of: 

W.(5-chloropyridin-2-yl)-2.I((4-((4-methylpiperazin-1-yl)methyl)-3<hlorothiophen-2- 
yl)carbonyl)amino]-3-(morpholin-4-yl)-5-chlorobenzamide; 
30 W-(5.chloropyridin-2-yl)-2-[((4.((4.methylpiperazin-1-yl)methyl)-3^^ 

yl)carbonyl)aminol-3-(4-methylpiperazin-1.yl)-5-chlorobenzamide; 
A/-(5-chloropyridin-2-yl)-2-t((4-((4-methylpiperazin-1-yl)methyl).3<hlorothiophen^ 

yl)carbonyl)amino]-3-(3-morpholiny!propoxy)-5-chloroben2amide; 
A/-(5<hloroDvridin-2.yl)-2-[((4-((4-methylpiperazin-1.yl)methyl)-3-chlo 
35 yl)carbonyl)amino]-3-(3-(pyn-olidin-1.yl)propoxy)-5-chlorobenzamide; 
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^K5-chlo^opy^idi^v2-yl)-2-I((4-((4-methylplpe^azin-1-yl)methyl^^ 

yOcarbonyl)amino]-3-(pyniolidin-1 -yl)-5-chlorcrt)enzamide; 
/V-(5-chloropyridin-2-yl)-2-I((4-((4-methylplperaziiv1-yl)methyl)-3-chl^ 

yl)carbonyl}amino]-3-(3-(imidazol-1-yl)propoxy)-5-chlorobenzamide;and 
AK5-crfiloropyridifv2-yl)-2-I((4-((4-€thylpiperazirv1-yl)methyl)-3-chlorom^^ 

yl)carbonyOamino]-3-(morpholin-4-yl)-5-chloroi3enzamIde. 

Of the compounds of formula (I) described above, another preferred group of 
compounds are those compounds of fonnula (I) wherein: 
A is =N-; 
m is 1 to 3; 
n is 1 to 4; 

D is -N(rVC(Z)- (where Z is oxygen, sulfur or H2. and is hydrogen or alkyi); 

E is -C(Z)-N(R®)- (where Z is oxygen, sulfur or H2. R* is hydrogen or alkyl. and the nitrogen is 

attached to the pyridinyl ring); 
R' is halo or haloalkyi; 

R^ is hydrogen, haloalkyi, or -OR' where R' is hydrogen or alkyl; 
R^ is a radical of the formula (i): 



where r is 1; 
R" is halo; and 

each R^* is independently hydrogen, alkyl, halo, fontiyl. acetyl, cyano, -R"-CN, -N(R''^R", 

.-C(R')H-N(R' V. -C(RVR'-N(R'°)R", -C(R')H-N®(R'')(R'%. 

-C(R^)H-R"-N®(R')(R'\. -C(0)OR^ -C(R')H-C(0)OR^ -C(R^)H-R'-C(0)0R', 

-0R«. -C(R^)H-0R«. -C(R')H-R'-0R'. -C(R^)H-0-R", -S(0)p-R" (where p Is 0 to 
2). .C(R')H-S(0)p-R" (where p is 0 to 2). -C(R^)H-R*-S(0)p-R" (where p is 0 to 2). 
-S(0)p-N(R*)R* (where p is 0 to 2). -C(0)N(R*)R^ -C(R^)H-C(0)N(R')R^ 
-C(R')H-R''-C(0)N(R')R^ -C(R')H-N(R*HR*-0)rR'' (where t is 1 to 6). 
-C(R^)H-R*-N(R*)-(R''-0)rR* (where t is 1 to 6), -C(R')H-0-<R''-0)rR* (where t is 1 
to 6), -C(R')H-R"-0-(R''-0)rR'' (where t is 1 to 6). -0-R'-CH(OH)-CHrOR*. 
-C(R')H-0-R»-CH(0H)-CH2.0R». -C(R^)H-N(R')-R''-ICH(OH)]rCH2-OR' (where t is 
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1 to 6). •C(R^)H-N(R^(0)rN(R' V, -C(R^)H-N(R'VC(NR'^H4(R'*^R^\ 
-C(R^)H-N(R' VC(NR").R". -C{NR'VN(R^R^ -C(R^)H<:(NR'^).N(R^R^ 
-C(R^)H-0-N(R®)R®. heterocydyl (wherein the heterocyclyl radical is not attached 
to the radical of fonnula (i) through a nitrogen atom and is optionally substituted by 
5 alkyl. aryl. aralkyi, halo, haloalkyl. oxo, -0R^ -C(0)OR®, .N(R^R^ or 

-C(0)N(R^R®), or heterocyclylalkyi (wherein the heterocyclyl radical is not 
attached to the alkyi radical through a nitrogen atom and is optionally substituted 
by one or more substituents selected from the group consisting of alkyI, aryl, 
aralkyi. halo, haloalkyl. oxo, -OR^ -C(0)OR^ -N(R*)R^ and -C(0)N(R*)R^; where 
10 R® and R^ are each independentiy hydrogen, alkyl. aryl or aralkyi; 

each R^ is independentiy hydrogen or alkyl; 

each R^ is independentiy a straight or branched aikylene, alkylidene or alkylidyne 

chain; 

each R^ is independently alkyl, aryl or aralkyi; 
15 R^° and R" are each independently hydrogen, alkyl, haloalkyl, aryl, aralkyi, formyl, 

cyano. -R°-CN, .0R^ -R^-OR^ -S(0)p-R'^ (where p is 0 to 2), -R^.S(0)p-R'^ 
(where p is 0 to 2), -N(R^R^ •R®-N(R^R^ .R®-C(0)OR^ -C(0)-R'^ 
-C(0)NH2. -R®-C(0)NH2, -C(S)NH2. -C{0)-S-R^ .C(O^N(R^R'^ 
-R®-C(O^N(R^R'^ -C(S^N(R^R'^ .R°-N(RVC(0)H, -R**-N(RVC(0)R'^ 

.20 -C(0)0-R®-N(R^R^ -C(N{R')R')=C(R'^)R'°, -R'*-N(R^-P(0)(0R')2, 

cycloalkyi (optionally substituted by one or more substituents selected from 
the group consisting of alkyl, halo and -OR^, heterocyclyl (optionally 
substituted by alkyl, aryl, aralkyi, halo, haloalkyl. oxo, -OR^, -R^-OR^, 
-C(0)OR^ -S(0)p-R^ (where p is 0 to 2). -R®-S(0)p-R^ (where p is 0 to 2), 

25 -N(R^R^ or -C(0)N(R^)R^). or heterocyclylalkyi (optionally substituted by 

one or more substituents selected from the group consisting of alkyl, aryl, 
aralkyi, halo, haloalkyl, oxo, -OR^ -R®-OR^ -C(0)OR^ -S(0)p-R^ (where p 
is 0 to 2), -R'-S(0)p-R^ (where p is 0 to 2). -N(R*)R^ and -C(0)N(R^R®). 
where 

30 R^ and R^ are each independentiy hydrogen, alkyl, aryl or aralkyi; 

each R® is independentiy a straight or branched aikylene, 
alkylidene or alkylidyne chain; 
ach R® is independently alkyl, aryl or aralkyi; 
each R^^ is independently alkvL cycloalkyi. haloalkyl, aryl, aralkyi, 
35 -R®-O.C(0)-R^ -R^-OR^ -N(R^R^ -R°.N(R^)R', 
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-R^-C(0)OR^, heterocydyl (optionally substituted by one or 
more substituents selected front the group consisting of 
alkyl. aryl, aralkyl, halo, haloalkyl. -OR^ -R^-OR^ 
-C(0)OR^ -N(R^R^ and -C(0)N(R®)R®). or 
5 heterocydylalkyl (optionally substituted by one or more 

substituents selected from the group consisting of alkyl, 
aryl. aralkyl, halo, haloalkyi, •OR^ -R®-OR^ -C(0)OR^ 
-N(R*)R^ and -C(0)N(R^R*^. where 

R^ and R^ are independently each hydrogen, alkyl, 
1 0 aryl or aralkyl, and 

each R^ is independently a straight or branched 
alkyiene, alkylidene or alkylidyne chain; 
or R^ and R^* together with the nitrogen to which they are attached 
form a A/-heterocyclic ring containing zero to three 
1 5 additional hetero atoms, where the AMieterocyclic ring is 

optionally substituted by one or more substituents selected 
from the group consisting of alkyl, aryl, aralkyl, amino, 
monoalkylamino, dialkylamino, -OR^, -C(0)OR*, 
aminocarbonyl, monoalkylaminocart>onyI, and 

^20 dialkylaminocartx)nyl, where 

each R^ is hydrogen, alkyl, aryl or aralkyl; and 
R^® is hydrogen, alkyl, aryl, aralkyl, cyano. -C(0)OR^, or -NO2; 
or R^° and R^^ together with the nitrogen to which they are attached form a 

W-heterocyclic ring containing zero to three additional hetero atoms, where 
: 25 the A/-heterocylic ring is optionally substituted by one or more substituents 

selected from the group consisting of alkyl. halo, haloalkyi, aryl, aralkyl, 
0x0. nitro. cyano, -R'-CN, =N(R"). -OR^ ^(0)0R^ -R®-C(0)0R', 
-N(R^R'. .R®-N(R^R^ .C(0)N(R^R^ -R'-C(0)N(R^R^ -N(R^^N(R^R^ 
•C(0)R^ -C(OHR''-0)rR^ (where t is 1 to 6), -S(0)p-R^ (where p is 0 to 2). 
30 -R'^^(0)p-R^ (where p is 0 to 2), -(R®-0)rR^ (where t is 1 to 6). and 

heterocydyl (optionally substituted by one or more substituents selected 
from the group consisting of alkyl. aryl, aralkyl, halo, haloalkyi, -OR^ 
-C(0)OR^ -N(R*)R^ and -C(0)N(R')R^). where 

R^ and R^ are each independ ntly hydrogen, alkyl, aryl or aralkyl; 
35 ach R® is independently a sti^aight or branched alkyiene, 
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alkylidene or alkylidyne chain; 
each is independ ntly alkyi, aryi or aralkyi; 
each R^^ is independently hydrogen, alkyi, aryt. aralkyi. cyano, 

-OR^ -R^-OR'. .C{0)OR^ .R^-C(0)OR^ -C(0)-N(R^R^ or 
5 -R*^-C(0)^(R^R^ where 

R* and R^ are independently each hydrogen, alkyi, 

aryl or aralkyi. and 
each R^ is independently a straight or branched 
alkyiene, alkylidene or alkylidyne chain; 
10 each R^^ is independently alkyl. aryl. aralkyi. -R*-OR^ -R®-N{R*)R^ cycloalkyi 

(optionally substituted by one or more substituents selected from the group 
consisting of alkyI, halo and -OR^, heterocyclyl (optionally substituted by 
alkyi, aryl. aralkyi. halo, haloalkyl. -0R^ -C(0)OR^ -N(R^R^ or 
-C(0)N(R^R®). or heterocyclylalkyi (optionally substituted by one or more 
1 5 substituents selected from the group consisting of alkyI, aryl, aralkyi, halo. 

haloalkyl. -OR^ -C(0)OR^ -N(R')R^ and -C(0)N(R^R^. where 

R^ and R^ are independently each hydrogen, alkyI, aryl or aralkyi, 
and 

each R^ is independently a straight or branched alkylene, 
20 alkylidene or alkylidyne chain; or 

both R^^s together with the nitrogen to which they are attached (and wherein the 
R® substituent is not present) form an aromatic N-heterocyclic ring 
containing zero to three additional hetero atoms, where the A/-heterocylic 
ring is optionally substituted by one or more substituents selected from the 
25 group consisting of alkyl. aryl, aralkyi. -OR^ •C(0)OR^ -R°-C(0)OR^ 

-N{R^)R^ -R®-N(R^R^ -C(0)R^ .C(OHR**-0)rR^ (where t is 1 to 6). and 
-(R®-0)rR^ (where t is 1 to 6), where 

R^ and R^ are independently each hydrogen, alkyl, aryl or aralkyi, 
and 

30 each R° is independently a straight or branched alkylene, 

alkylidene or alkylidyne chain; 
each R^^ is independently hydrogen, alkyl. aryl, aralkyi. cyano. -OR^. -R®-OR*, 
.C(0)OR^ -R®-C(0)OR^ -C(0)-N(R^R^or.R^rC(0).N(R^)R^ where 

R* and are ;r«c!cpcr.der:t!y e?fih hydrogen, alkyl, aryl or aralkyi. 
35 and 



wo 99/32477 



-32- 



PCT/EP98/07650 



each is independently a stiaight or branched allcylene. 
all^dene or all^iidyne chain; 

and is hydrogen or halo. 

Of this group of compounds, a prefened subgroup of compounds are those compounds 
wherein: 
m is 1; 
n Is 1; 

Dis-N(H)-C(0)-: 

E is -C(0)-N(H)- (where the nitrogen is bonded to the 2-position of the pyridlnyl ring); 
R^ is hydrogen, haloalkyi, or -OR* where R* is hydrogen or alkyi; 
R' is a radical of the formula (i): 




Rl3 



where r is 1; 
R" is halo; and 

R" is -C(R^)H-N(R'")R" where: 
R' is hydrogen; 

R'" and R" are each indepfendently hydrogen, alkyl, haloalkyi, aryl. arailtyl. fomnyl. 
cyano. ^'-CN. -OR*. -R'-6r'. -S(0)p-R'* (where p is 0 to 2). -R'-S(0)p-R" 
(where p is Oto 2). -N(R*)R'. .R»-N(R*)R', -R'-C(0)0R', -C(0)-R'*, 
-C(0)NH2. -R'-C(0)NH2. -C(S)NH2. -C(0)-S-R'. -C(0)-N(R')R". 
-R"'-C(0)-N(R')R«, -C(S)-N(R')R«. -R«-N(R«)-C(0)H. -R«-N(RVC(0)R", 
-C(0)0-R'-N(R^R*. -C(N(R^R*)=C(R^")R", -R''-N(R')-P(0)(0R')2, 
cydoalkyi (optionally substituted by one or more substituents selected from 
the group consisting of alkyI, hak> and -OR^, heterocydyl (optionally 
substituted by alkyl. aryl. aralkyl. halo, hatoalkyl. oxo, -OR*, -R'-OR', 
-C(0)OR', -S(0)p-R'' (where p is 0 to 2), -R'-S(0)p-R' (where p is 0 to 2), 
-N(R')R' or -C(0)N(R')R^ or heterocyclylalkyi (optionally substituted by 
one or more substituents selected from the group consisting of alkyl, aryl, 
aralkyl, halo, haloalkyi. oxo, -OR*, -R'-OR*. -C(0)0R', -S(0)p-R' (where p 
is 0 to 2). -R''-S(0)p-R« (where p is 0 to 2). -N(R')R' and -C(0)N{R*)R^. 
where 
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and are each independently hydrogen, alkyl. aryi or aralkyi; 
each R^ is independently a straight or branched alkyi ne. 

alkylidene or alkyiidyne chain; 
each R^ is independently alkyi, aryi or aralkyi; 
5 each R^^ is independently alkyl, cycloalkyi, haloalkyi, aryi. aralkyi. 

-R'-0-C(0)-R^ -R^-OR'. -N(R^R^ .R'-N(R^R^ 
-R®-C(0)OR*, heterocyclyl (optionally substituted by one or 
more substituents selected from the group consisting of 
alkyl, aryi. aralkyi, halo, haloalkyi, OR^ -R®-OR^ 
10 -C(0)OR^ -N(R^R^ and -C(0)N(R^)R^. or 

heterocyclylalkyi (optionally substituted by one or more 
substituents selected from the group consisting of alkyl, 
aryi. aralkyi, halo, haloalkyi. -0R^ -R^-OR^ -C(0)OR^ 
.N(R^)R'. and -C(0)N(R^R^), where 
15 R^ and R® are independently each hydrogen, alkyl. 

aryi or aralkyi, and 
each R® is independently a straight or branched 
alkylene, alkylidene or alkyiidyne chain; 
or R^ and R^^ together vwth the nitrogen to which they are attached 
20 form a A/-heterocyclic ring containing zero to three 

additional hetero atorns. where the W-heterocydic ring is 
optionally substituted by one or more substituents selected 
from the group consisting of alkyl, aryi, aralkyi, amino, 
monoalkylamino, dialkylamino, -OR^, -C(0)OR*. 
25 aminocartx)nyl, monoalkylaminocarbonyl, and 

dialkylaminocarbonyl, where 

each R^ is hydrogen, alkyl, aryi or aralkyi; and 
R^^ is hydrogen, alkyl. aryi. aralkyi, cyano, -C(0)OR^, or -NO2; 
or R^° and R^^ together with the nitrogen to which they are attached fonn a 
30 A/-heterocyclic ring containing zero to three additional hetero atoms, where 

the A/-heterocylic ring is optionally substituted by one or more substituents 
selected from the group consisting of alkyl, halo, haloalkyi, aryi, aralkyi, . 
0x0. nitro, cyano. -R'-CN. =N(R"). -0R^ ^(0)0R^ .R^C(0)OR^ 
.N^R*)R^ -R^-N(R^R^ -C(0)N(R*)R®. .R**-C(0)N(R*)R^ .N(RVN(R*)R®. 
35 -C(0)R^ -C(0HR®O)rR^ (where t is 1 to 6), -S(0)p-R^ (where p is 0 to 2). 
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-R®-S(0)p-R® (Where p is 0 to 2). -(R*-0)rR* (where t is 1 to 6), and 
heterocydyl (optionally substituted by one or more substituents selected 
from the group consisting of alkyi, aryl, aralkyi, halo, hafoaikyl, -OR^ 
-C(0)OR^ -N(R*)R^ and -C(0)N(R^R^. where 

R^ and R^ are each independently hydrogen. alkyI, aryl or aralkyi; 
each R^ is independently a straight or branched alkylene. 

alkylidene or alkylidyne chain; 
each R^ is independently alkyI, aryl or aralkyi; 
each R^^ Is independently hydrogen, alkyI, aryl. aralkyi, cyano, 

.OR^ -R'-OR^ -C(0)OR^ ^®^(0)0R^ -C(0)-N(R^)R^ or 
-R®-C(0)-N(R^R^ where 

R^ and R® are independently each hydrogen. alkyI, 

aryl or aralkyi. and 
each R° is independently a straight or branched 
alkylene, alkylidene or alkylidyne chain; 

and R"* is in the 5-position. 

Of this subgroup of compounds, a preferred class of compounds are those compounds 
wherein: 

R^^ and R^^ are each independently hydrogen. alkyI, haloalkyi, aryl. aralkyi, formyl, cyano. -R®-CN. 
-OR^ -R^-OR^ -S(0)p-R'^ (where p Is 0 to 2). -R®-S(0)p-R^^ (where p is 0 to 2). -N(R^)R^ 
-R®-N(R^R^ -R'-C(0)OR^ -C(0)•R'^ -C(0)NH2. -R®-C(0)NH2,^(S)NH2. -C(O^S-R^ 
-C(0).N(R^R'^ -R'.C(0)-N(R^R'^ -C(S^N{R*)R'^ -R'-N(R^^(0)H. -R^-N(R')-C(0)R''. 
-C(0)0-R''-N(R^R^ -C(N(R')R^)=C(R'®)R''. -R^-N(RVP(0)(0R%. cycloalkyi (optionally 
substituted by one or more substituents selected from the group consisting of alkyl. halo 
and -OR^), heterocyclyl (optionally substituted by alkyl. aryl, aralkyi, halo, haloalkyi, oxo, 
-OR^ -R'*-OR^ -C(0)OR^ -S(0)p-R^ (where p is 0 to 2). -R®-S(0)p-R^ (where p is 0 to 2). 
-N(R^R® or-C(0)N(R*)R®), or heterocyclylalkyi (optionally substituted by one or more 
substituents selected from the group consisting of alkyl, aryl, aralkyi. halo, haloalkyi, oxo, 
-0R^ •R®-OR^ ^(0)0R^ -S(0)p.R® (where p is 0 to 2), -R*-S(0)p-R' (where p is 0 to 2), 
-N(R*)R® and -C(0)N(R^R^. where 

R* and R® are each independently hydrogen, alkyl. aryl or aralkyi; 

each R^ is independently a straight or branched alkylene. alkylidene or alkylidyne 
chain; 

ach R^ is independently alkyl, aryl or aralkyi; 
each R^* is independently alkyl. cycloalkyi, haloalkyi, aryl, aralkyi. -R*-0-C(0)-R^ 
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-R^-OR®, -N(R*)R®, -R^-N(R^R®, -R**-C{0)OR®, heterocydyl (optionaHy 
substituted by one or more substituents selected from the group consisting 
of alkyl. aryl, aralkyl. halo, haloalkyl. -0R^ -R'-OR^ •C{0)OR^ -N(R^R^ 
and -C(0)N(R^R^, or helerocyclylalkyi (optionally substituted by one or 
5 more substituents selected from the group consisting of alkyl, aryl, aralkyl, 

halo, haloalkyl, -OR*, -R^'OR*. -C(0)OR^ -N(R^R^ and -C(0)N(R*)R^) 
where 

R* an<^ R^ are independently each hydrogen, alkyl, aryl or aralkyl, 
and 

1 0 each R^ is independently a straight or branched alkylene, 

alkylidene or alkytidyne chain; 
or R* and R^^ together with the nitrogen to which they are attached form a 

A/-heterocyclic ring containing zero to three additional hetero atoms, where 
the A/-heterocydic ring is optionally substituted by one or more substituents 
15 selected from the group consisting of alkyl, aryl. aralkyl, amino. 

monoalkylamino, dialkylamino, -OR*, -C(0)OR*. aminocarbonyl, 
monoalkylaminocarbonyl. and dialkylaminocariDonyl. where 

each R* is independently hydrogen, alkyl, aryl or aralkyl; and 
R^® is hydrogen, alkyl, aryl, aralkyl. cyano. -C(0)OR*. or-NOa. 
20 Of this class of compounds, a preferred subclass of compounds are those compounds 

wherein: 

R^° is hydrogen, alkyl, or -R^-OR*; and 
R^^ is hydrogen, alkyl or -R®-OR*; 

where each R^ is independently a straight or branched alkylene chain, and each R* is hydrogen 
25 or alkyl. 

Of this subclass of compounds, prefenred compounds are those compounds selected 
from the group consisting of: 

W-(5-chloropyridin-2-yl)-2-[((4-(chloromethyl)-3-chlorothiophen-2-yl)cartw 
5-chlorobenzamide; 

30 A^(5<hloropyridin-2-yl)-2-[((4-((A/-methyl-W-(2-hydroxyethyl)amino)methyl^ 
yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
W-(5-chloropyridin-2-yl)-2-[((4-((A/'-methyl-W'-(2-hydr^^ 

yl)carbonyl)amino]-3-hydroxy-5-dilorobenzamide; 
A/-(5-chloropyridin-2-yl)-2^({4-((A/',A/'-di(2-hydroxypropyl)amino)meth^^ 
35 yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
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A^(5-chloropyrkiin-2-yl)-24((4-((Ar'-methyl-A/-(3-^ 

2-yl)carbonyl)amino}-3-methoxy-5-chlorobenzamide; 
A^(5-chloropyridin-2-yl^2-I((4-{(/V'wneth^^^ 

2- yl)carbonyl)amino]-3-methoxy-6-chlorobenzamide; 
5 A/-(5-chloropyridin-2-yl)-2-I((4-((W'-ethyl-WK^ 

yl)carbonyl)amino]*3-methoxy-5-chlorobenzamide; 
/V-(5-chloropyridin-2-yI)-2-[((4-((W'-methyl-A/'-(2,2-^ 

chlorothiopherv2-yl)carbonyl)amino]-3-methoxy-5-chiorobenzamide; 
Af-<5H*loropyiidin-2-yI)-2-I((4-((/V-methyl-A/-(2-hyd 
1 0 yl)carbonyl)amino]-3-ethoxy-5-chlorobenzamlde; 

A/-(5-chloropyridin-2-yl)-2-[((4-(({2-hydroxyethyl)amino)methyl)-3-chlorothiop 

yl)cart)onyl)amino]-3-methoxy-5-chloroben2amide; 
W-(5-chloropyridin-2-yl)-2-[{(4-((methylamino)methyI)-3K:hlorothiophen^^ 

methoxy-5-chlorobenzamide; 
15 /^(5-chloropyridin-2-yl)-2-[({4-(amino)methyl-3-chlorothiophen-2-yl)carbon^ 

5-chlorobenzamide; 
W-(5-chloropyridin-2-yl)-2-[((4-((dimethylamino)methyl)-3-crfilor^^^ 

3- methoxy-5-chlorobenzamide; 
W-(5-chloropyridin-2-yl)-24((4-((A/'-ethyl-A/-methylamino)methyI)-3<*ito 

20 yl)carbonyl)amino]-3-methoxy-5-chloroben2amide; 

/V-(5-chloropyridirv2-yl)-2-[{(4-((W-{1-methylethyl)amino)methyl)^^ 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
W-(5-chloropyiidin-2-yl)-2-I((4-(ethylamino)methyl-3-chlorothiophen-2-yO 
methoxy-S-chloroberiMmide; and 
25 A/-(5-chloropyridin-2-yl)-2-[((4-(diethylamino)methyl-3-chlorothiophen-2-^^ 
methoxy-5-chiorobenzamide. 

Of this class of compounds, another preferred subclass of confipounds are those 
compounds wherein: 

is hydrogen, alkyi, or .R®-N(R^R^ and 
30 R'' is -S(0)p.R''^ (vy*iere p is 0 to 2) or .R*-N(R**)R^ where: 
R^ and R^ are independently hydrogen or alkyl; 

each R^ is independently a straight or branched aikylene, alkylidene or alkylidyne chain; 
and 

R^* is independently alkyl. cydoalkyl. haloalkyi, aryl, aralkyl. -R'-0-C(0)-R^ -R®-OR^ 
35 .N(R^R^ -R*'-N(R*)R^ -R**-C(0)OR^ heterocydyl (optionally substituted by one or 
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more substituents selected from the group consisting of alkyi, aryl, aralkyi, haio, 
haloalkyi, -OR*. -R**-OR^ -C(0)OR^ .N(R*)R^ and -C(0)N(R^R*^. or 
heterocyclylalkyl (optionally substituted by one or more substituents selected from 
the group consisting of alkyl, aryl, aralkyi, halo, haloalkyi, -OR^ -R^-OR*. 
5 -C(0)OR^ -N(R*^R^ and -C(0)N(R*)R^ where 

R* and R^ are independently each hydrogen. alkyI, aryl or aralkyi. and 
each R^ is independently a straight or branched alkylene, alkylidene or 
alkylidyne chain. 

Of this subclass of compounds, prefered compounds are selected from the group 
10. consisting of: 

W-(5-chloropyridin-2-yl)-2-[((4-{(A/4nethyl-A/^3-{dimethylamino)propyl)amino)methyl)-^ 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
/V-(5-chloropyridin-2-yl)-2-[((4-((W-methyI-W-(methylsulfonyl)amlno)methyl)-3-chto 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
15 /V-(5-chloropyridin-2-yl)-2-[{(4-{(A/-methyl-A/-{2-(dimethyiamino)ethyl)amino)methyl)-3^ 

chlorothiophen-2-yl)carbonyl)amino]-3-hydroxy-5-chlorobenzamide; 
A/-(5-chloropyridin-2-yl)-2-[((4-((N-(methyl)sulfonyl-A/-(2-{dimethylamino)ethyl)amino)methyl)-^^ 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
A/-(5-chlorapyridin-2-yl)-2-(((4-((A/-methyl-W-(2-(dimethylamino)ethyl)amino)methyl)-3- 
20 chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorofc>enzamide; 

N-(5-chloropyridin-2-yl)-2-[((4-((A/-methyl-A/-((3.5-dimethylisoxa2ol-4-yl)sulfonyl)amino^ 

3-chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
W-(5-chloropyridiri-2-yl)-2-[({4-((A/-methyl-W-(methylsulfonyl)amino)methyl)-3-chloro^ 

yl)carbonyl)amino]-3-hydroxy-5-chlorQbenzamide; 
25 W-(5-chloropyridin-2-yl)-2-I((4-((A/'-methyl-A/-((2-(4-hydroxypiperidin-1- 

yl)ethyl)sulfonyl)amino)methyl)-3-chlorothiophen-2-yl)carbonyl)aminol-3-methoxy-5- 

chlorobenzamide; 
W-(5-chloropyridin-2-yl)-2-[((4-((W-methyl-WH(2-(pyrrolidin-1-yl)ethyO 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chloroben2amide; 
30 /V-(5-chloropyridin-2-yl)-2-[((4-((A/-methyl-W-{(dimethylamino)sutfonyl)amino)methyl)-^^ 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
A/-(5-chloropyridin-2-yl)-2-[((4-((W-(2-aminoethyl)amino)mettiyl)-3-chlorothiophen-2- 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide: and 
/v-(5-di!uropyrid;r,«2-y!) 2-[((4-((N'-ethy 
35 chlorothiophen-2-yl)carbonyl)amino]-3-metho)cy-5-chlorobenzamide. 
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Of this dass of compounds, another preferred subclass of compound are those 
compounds wherein: 
R^** is hydrogen, alkyi or -R®-OR*; and 

R'^ is fonnyl, cyano. -C(0)-R''. -C(0)NH2, -C(S)NH2, -C(0)-S-R^ -C{OH^{R*)R'^ 
-C(S)-N(R^R^^ -R'-N(RVP(0)(0R% or .C(N(R*)RVC(R'^R'^ where: 
each R* is hydrogen or alkyI; 
R® is a straight or branched alkyiene chain; 

each R^* is independently alkyl. cydoalkyl. haloalkyl. aryl, aralkyi, -R®-0-C(0)-R^ -R®.OR^ 
-N(R^R^ -R®-N(R*)R^ -R®^(0)OR^ heterocydyl (optionally substituted by one or 
more substituents selected from the group consisting of alkyl, aryl, aralkyi, halo, 
haloalkyl. OR'. -R^-OR'. -C(0)OR^ -N{R')R^ and -C(0)N(R^R^. or 
heterocydylalkyi (optionally substituted by one or more substituents selected from 
the group consisting of alkyl, aryl. aralkyi. halo, haloalkyl. -OR^ -R*-OR^ 
-C(0)OR^ -N(R')R^ and -C(0)N(R^R^) where 

R^ and are independently each hydrogen, alkyl, aryl or aralkyi. and 
each R^ is independently a straight or branched alkyiene, alkylidene or 
alkylidyne chain; and 
R^® is hydrogen, alkyl. aryl, aralkyi, cyano, -C(0)OR^ or-N02. 
Of this subclass of compounds, prefen^ed compounds are those compounds selected 
from the group consisting of: 

A/-(5-chloropyridin-2-yl)-24((4-((A/'-methyl-/V"-ethylureido)methyl)-3-chlor 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
A/-(5-chloropyridin-2-yl)-2-[((4-((A/'-methyl-/V"-(2-carboxyethyl)ureido)methy^ 

2-yl)carbonyl)amino]-3-methoxy-5-chlorot>enzamide; 
A^(&^loropyridin-2-yl)-2-[((4-((/V'^ethyl-A/4(4.(2-hydroxyethyO 

yl)carbonyl)amino)methyl)-3-chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5- 

chlorobenzamkle; 
A/-(5-chloropyridin-2-yl).24((4-((W'-methyl-/V*-(2-(morpholin-4-^^^^^ 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-&-chlorobenzamide; 
/V-(5-chloropyridin-2-yI)-2-[((4-((W-methyl-A/'-(((4-hydroxypiperidin-1- 

yl)methyl)carbonyl)amino)methyl)-3-chlorothlophen-2-yl)carbonyl)amino]-3-methoxy-5- 

chlorobenzamide; 
A^(5-chloropyridin-2-yl)-2-I((4-((/V'-methyl-A/"-(2-hydroxyem^^ 

2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
W-(5-chloropyridin-2-yl)-2-K(4-(/S/-m thylureido)methyl)-3-chlorothioph n-2-yl)carbonyl)amino]- 
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3-methoxy-5-chlorobenzamide; and 
AK5K*iloropyridin-2-yl)-2-[((4-({A/M24iydroxyethyl^^ 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamlde; 
A/-(5-chloropyridin-2-yl)-24((4-((A/'-methyl-A/M2'<chloro)^^ 
5 2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
/S/-(5-chloropyridirv2-yl)-2-[((4-((A/'-methyl-/VM2K^ 

2-yl)carbonyl)amino]-3-rnethoxy-5-chlorobenzamlde; 
A^(5-chloropyridirh2-yl)-2-[((4-((A/-methyl-/VM2-(p^^^ 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-ch!orobenzamide; 
10 A/-(5-chloropyridin-2-yl)-2-[((4-((A/'K2.(chloro)ethyl)ureido)methyl^ 

yl)carbonyl)amino]-3-rnethoxy-5-chloroben2amide; 
A/-(5-chloropyridin-2-yl)-2-[((4-((A/'-methyl-A/H2-(((2-hydroxyphenyl)ca*^ 

methyl)-3-chlorothiophen-2-yl)cail3onyl)amino]-3-methoxy-5-chlorobe^^^ 
/V-(5-chloropyridin-2-yl)-2-[((4-((W-methyl-A/-cyanoamino)methyl)-3<h 
1 5 yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 

A/-(5-chloropyridin-2-yl)-2-[((4-((W-(2«((fluoromethylcarbonyl)amino)ethyl)ami^ 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
A/-(5-chloropyridin-2-yl)-2-[((4-((A/'-methyl-W'-({2-aminoethoxy)carbon 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chloroben2amide; 
20 W-(5-chloropyridin-2-yl)-2«[((4-((W-methyl-/V'-((methytthio)ca^^ 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5K:hlorobenzamide; 
/V-(5-chioropyridin-2-yl)-2-[((4-((A/'-€thyl-W4(phenylthio)carbony^ 

chlorothiophen-2-yl)caitony!)amino]-3-methoxy-5<:hlorobenzamide; 

A/-(5-chloropyridin-2.yl)-2-I((4-((A/-methyl-WH2-nit^^ 
25 chlorothiophen-2-yl)carbonyl)amino]-3Hfnethoxy-5-chloroben^ 
A/-(5-chloropyridin-2-yI)-2-[((4-(((2KJimethylphosphoramidoethyI)am 

chlorothiophen-2-yl)caitonyl)amino]-3-methoxy-5-chlorobenzami 
Of the class of compounds, another preferred subclass of compounds are those 
compounds wherein: 
30 R^** is hydrogen, alkyl. haloalkyl, or -R®-OR^ 

R^^ is cycloalkyi (optionally substituted by one or more substituents selected from the group 
consisting of alkyl. halo and -OR*), heterocydyl (optionally substituted by alkyl, aryl, 
aralkyl. halo, haloalkyl. oxo, OR^ -R^-OR^ -C(0)OR^ -S(0)p.R*^ (where p is 0 to 2). 
-R**^(0)p-R® (where p is 0 to 2). -N(R^R' or -C(0)N(R*)R^, or heterocyclylalkyi (optionally 
35 substituted by one or more substituents selected from the group consisting of aikyi. aryi, 
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aralkyl. halo, haloalkyl. xo. -OR*, .R'^OR^ -C(0)OR*, -S{0)p-R' (where p is 0 to 2), 
-R*-S(0)p-R® (wh re p is 0 to 2). -N(R*)R® and -C(0)N(R^R^. where 

R^ and R^ are each independently hydrogen, alkyl, aryl or aralkyl; 

each R^ is independently a straight or branched alkylene, alkylidene or alkylidyne 
5 chain; 

each R^ is independently alkyl, aryl or aralkyl; 

each R^* is independently alkyl. cycloalkyi, haloalkyl, aryl. aralkyl, -R®-0-C(0)-R^, 
.R^-OR*. .N(R*^R^ •R'*-N(R^R^ -R^.C(0)OR^ heterocydyl (optionally 
substituted by one or more substituents selected from the group consisting 
10 of alkyl. aryl, aralkyl. halo, haloalkyl, -OR^ -R^-OR^ -C(0)OR^ -N(R^R^ 

and -C(0)N(R^R^). or heterocydylalkyl (optionally substituted by one or 
more substituents selected from the group consisting of alkyl, aryl. aralkyl, 
halo, haloalkyl, -0R^ -R**-OR^ -C(0)OR^ •N(R^R^ and <;(0)N(R*)R^) 
where 

15 R^ and R^ are independently each hydrogen, alkyl, aryl or aralkyl. 

and 

each R® is independently a straight or branched alkylene. 
alkylidene or alkylidyne chain. 
Of this subclass of compounds, prefemed compounds are selected from the group 
20 consisting of: 

W-(5-chloropyridin-2-yl)-2-[((4-((W42-(morpholin-4-yl)ethyl)amino)methyl^ 

yl)carbonyl)amino]-5-chlorobenzamide; 
A/-(5-chloropyridin-2-yI)-2-[((4-((/V-methyl-A/42-(pyn'olidin-1-yl)ethyl)amino)methy^ 
chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
25 W-(5-chloropyridin-2-yl)-24((4-((W'-methyl-A/-(1-methylpiperidin^^^ 

chlorothiophen-2-yl)carbonyl)amino]-3-hydroxy-5-chlorobenzamide; 
W-(5-chloropyridin-2-yl)-24((4-((A/'-methyl-W-(44iydroxycydohexyl)amino)met 

chiorothiophen*2-yl)carbonyi)amino]-3-methoxy-5-chlorobenzamide; 
A^(5-chloropyridin-2-yl)-24((4-((/V4nethyl-A/Kpyridin-2-yl)methyl)ami 
30 chlorothiophen-2-yl)carbonyl)amino}-3-methoxy-5-chlorobenzamide; 
A/-(5-chloropyridin-2-yl)-2-[((4-({W4Tiethyl-A/^)xazolin-2-yl)amino)methyO 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
A/-(5-chloropyridin-2-yl)-2-I((4-((W'.methyl-/V4thiazolin^ 
yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
35 A^(5-chloropyridin-2-yl).2-f((4-((W'-<thyl-W'-(oxa2olin-2-yl)amino)methyl)- 
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yl)carfoonyl)amino]-3-methoxy-5-chiorobenzamide; 
A/-(5<hloropyridin-2-yl)-2-I((4-((W'.ethyl-A/4thiffi^^ 

. yl)carbonyl)amino>3-methoxy-5-chlorobenzamide; 
A^(5-chloropyridiiv2-yI)-2-[{(4-{(A/4Tiethyl-/V-(4-(oxo)oxazoIin-2^^^ 
5 chlorothiophen-2-yl)caii3onyl)amino]-3-methoxy-5-chlorobenzamide; 
W-(5-chloropyridin-2-yl)-2-[((4-((A/-methyl-/VKpyridin-2-^ 
yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
A^(5<hloropyridin-2-yl)-2-[((4-((/V-methyl-A/-(dihydro-4(A^)-1.^ 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chloroben2amide; 
10 A/-(5-chloropyridin-2-yl)-2-[((4-{(A/-methyl-W-(oxa20lin-2-yl)amino)methyO 
yl)carbonyl)amino]-5-chlorobenzamide; 
W-(5-chioropyridin-2-yl)-2-[((4-((A/-methyl-A/-(oxazolin-2-yl)amino)methyl)-3<hlo^^ 

yl)carbonyl)amino]-3-hydroxy-5-chloroben2amide; 
A/-(5-chloropy^idin-2-yl)-2-[((4-((A/-{^butyl)-/V4oxa20lin-2-yl)amino)methyl)^^^ 
1 5 yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 

A/-(5-chloropyridin-2-yl)-2-[((4-(((thiazol-2-yl)aminQ)methyl)-3-chlorothiophen-2- 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
A/-(5-chloropyridin-2-yl)-2-[((4-((A/-(2-methoxyethyl)-WKoxazoiin-2-yl)amino)m 
chlorothiophen-2-yl)cailDonyl)anriino]-3-methoxy-5-chlorobenzamide; 
20 W-(5-chloropyridin-2-yl)-2-[((4-((A/-methyl-A/-(oxazo!-2-yl)amino)methyl)-3K*ito 
yl)carbonyl)amino]-3-methoxy-5«-chlorob€nzamide; 
W-{5-chloropyridin-2-yl)-2-[((4-((A/-methyl-W-(4-trifluoromethyl-5-^ 

yl)amino)methyl)-3-<*lorothiophen-2-yl)cartonyl)aminol-3-methoxy-5-chlorob 
/V-(5-chloropyridin-2-yl)-24((4-((W'-^thyl-W'-(dihydro-4{/^-1.3-^^ 
25 chlorothiophen-2-yl)carbonyl)amino]-3HTiethoxy-5-dilorobenzamide; 
/V-(5<hloropyridin-2-yI)-24((4-((W-methyl-A/-(5-methyloxazolirv2-^^ 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chiorobenzamide; 
A/-(5-chloropyridin-2-yl)-2-[((4-((A/'-methyl-/VXtetra^^ 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
30 /V-(5-chloropyridin-2-yl)-2-t((4-((W'-ethyl-N'-(tetr^ 

yl)carbonyl)amino]-3-methoxy-5-chiorobenzamide; 
A/-(5-chloropyridin-2-yl)-24((4-((A/-ethyl-W-(4-methyloxazoIin-^^^ 

chlorothjophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
A^(5-chloropyridin-2-yl)-2-[{(4-((WHpyrazol-3-yl)amino)methyl)-3-c^ 
3t> yi)carbonyi)aminoj-3-meihoxy-5-chiorobenzamide; 



W099/M477 



-42- 



PCT/EP98/07650 



AK5-chloropyridin-2-yI)-2-I((4-{(A/K2.2.24rffluoroethyf)-WHoxa2^^ 

chlorothiophen-2-yOcarbonyl)amino^3-inethoxy-5-chlorobenzamicie; 
W-(5-chloropyridirv2-yl^2-{((4-((Ar-(4-(ethoxycart)onyOoxazoll^^^ 

chloromiophen-2-yl)carbonyl)aminol-3-methoxy-5-chlorobenzamlde; 
/V-(5-chloropyridirv2-ylH-[((4-((WH3.4.dihydro-2ff^)yrrol-5-yl)am 

2-yl)carbonyl)amino]-3-methoxy-5-chloroben2amlde: 
/V-<5-chloropyridin-2-yl)-24((4-{(A/K1.2Atria2oM-yl)amino)methyl^3-chlorothiophe 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
/V-(5-chloropyridin-2-yl)-2^((4K(A/'-methyl-W'-(3.4^ihydro-2H-pyrroI-5-yl)amino)mett^ 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzatnide; 
W-(5-chloropyridin-2-yl)-2-I((4-((/V'-methyi-W'-(pyridin-4-yl)amino)meth^ 

yl)carbonyl)aminol-3-methoxy-5-chlorobenzamide; 
W-(5Krfnloropyridin-2-yl)-24((4-((A/'-methyl-N'-(2-amino-6-methylpyrimidin-4-yl)am 

chlorothiophen-2-yl)cart)onyl)amino]-3-methoxy-5-chloroben2amide; 
A/-{5-chloropyridin-2-yl)-2-[((4-((/V'-methyl-A/4(1.2.4-oxadiazol-3-yl)methyl)amino)m 

chiorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
/V-(5H:hloropyridin-2-yl)-2-[((4-{(/VH2-(imidazol-4-yl)ethyl)amino)methyl)-3-chlorothi 

yl)carbonyI)amino]-3-methoxy-5-chloroben2amide: 
/V-(5-chloropyrkJin-2-yl)-2-[((4-({W'-methyl-W'-(3.4.5.6-tetrahydropyridin-2-yl^ 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
AK5-chloropyridin-2-yl)-2-[((4-<(W'-methyl-A/H2-chloropyrimidirM-yl)a^ 

chiorothiophen-2-yl)carbonyi)amino]-3-methoxy-5-chlorobenzamide; 
W-(5-chloropyridin-2-yl)-2-[((4-((/V'-ethyl-A/H(imidazoI-2-yl)methyl)amino)methyl)-^ 

chlorothiophen-2-yl)carbonyl)amino]-3-m6thoxy-5-chlorobenzamide: 
A^(5-chloropyridin-2-yl)-2-^((4-((/V'-methyl-A/'-(4-aminopyrimldln-2-y^ 

chlorothiophen-2-yl)carfoonyi)arnino]-3-methoxy-5-chlorobenzainide; 
A/-(5-chloropyridin-2-yl)-2-(((4-((/VH4-aminopyrimjdirv-2-yl)amino)methyl^ 

yl)carbonyl)amino]-3-methoxy-5^lorobenzamide; 
A^(5-chloropyridin-2-yl)-2-I((4-((/V'-(4-(methyIammo)pyrimidin-2-yOamlTO^ 

chlorothiophen-2-yl)carbonyl)amino^3-methoxy-5-chlorobenzamide: 
AK5-chloropyridirv-2-yl)-2-I((4-((/VMnemyl-WH(3-(methoxymethyl)-1,2,4-^^ 

yl)methyl)amlno)methyI)-3-chlorothiophen-2-yl)carbonyl)aminol-3-n^ 

chlorobenzamide; 

AK5-chloropyridin-2-yl)-2-[((4-{(/V'-memyl-W^(3-((methylthio)methyl)-1,2,4-o«^^ 

yI)me%l)amino)me%l)-3-chlorothiophen-2-yl)carbonyl)aminol-3-niethoxy-5- 
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chlorobenzamide; and 

W-(5Kdiloropyridin-2-yl)-24((4-((A/'^nethyl-WK1.3,^^ 

chlorothiophen-2-yl)carbGnyl)aminGl-3-methoxy-5<*ilorober^ 

Of the subgroup of compounds, another prefered class of compounds are those 

compounds wherein: 

and R^^ together with the nitrogen to which they are attached fonn a /V-heterocydic ring 
containing zero to three additional hetero atoms, where the AWieterocylic ring is optionally 
substituted by one or more substituents selected from the group consisting of alkyi, halo, 
haloalkyl, aryl. araikyi, oxo, nitre, cyano, -R®-CN, =N{R'^). -OR^ -C(0)OR^ -R®-C(0)OR^ 
-N(R^R^ -R®-N(R^R^ .C(0)N(R^R', -R'-C(0)N(R^R', -N(RVN(R^)R^ -C(0)R', 
-C(0)-(R'-0)rR^ (where t is 1 to 6), -S(0)p-R' (where p is 0 to 2). -R®-S(0)p-R^ (where p is 
0 to 2), -(R®-0)rR^ (where t is 1 to 6). and heterocyclyl (optionally substituted by one or 
more substituents selected from the group consisting of alkyl. aryl, aralkyl. halo, haloalkyl, 
-OR'. -C(0)OR'. -N(R')R', and -C(0)N(R^R'), where 

R' and R^ are each independently hydrogen, alkyl, aryl or aralkyl; 
each R® is independently a straight or branched alkylene, alkylidene or alkylidyne 
chain; 

each R^ is independently alkyl, aryl or aralkyl; 

each R^^ is independently hydrogen, alkyl, aryl, aralkyl, cyano, -OR^ -R^-OR^, 
-C(0)OR'. -R^^(0)OR'. -C(0)-N(R^)R^ or .R^^(0)-N(R^)R^ where 

R^ and R® are independently each hydrogen, alkyl. aryl or aralkyl, 
and 

each R° is independently a straight or branched alkylene, 
alkylidene or alkylidyne chain. 
Of this class of compounds, a preferred subclass of compounds are those compounds 
wherein the AA+ieterocylic ring is optionally substituted by one or more substituents selected from 
the group consisting of alkyl. halo, haloalkyl. aryl, aralkyl. and nifro. 

Of this subclass of compounds, preferred compounds are selected from the group 
consisting of: 

W-(5-chloropyridln-2-yl)-2-[((4-((4,5-dihydropyra20lin-1-yl)methyl)-3-chlorothioph^ 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
/V-(5-chloropyridin-2-yl)-2-[((4-((imidazol-1-yl)methyl)-3-chlorothiophen^ 

methoxy-5-chlorobenzamide; 
A^(5-chloropyridin-2-yl)-24((4-{(morpholin-4-yl)methyl)-3-chlorothiophen-2-yl)car^^ 

3-metnoxy-5-chloroDenzamide; 
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AK5<hloropyricniv2-yl)-2-I((4-((pyrazol-1-yOmethyl)-3Krfilo 

methoxy-5-chlorobenzamide; 
AK5K*iloropyridlfv2-yl)-2-K(4-((hydartoin-3-yl)methyl)-3^ 

methoxy-5-chlorobenzamide; 
A^(5-chloropyridin-2-yl)-2-[((4-((1,4,5,6-tetrahydropyrimidin-1-yI)methyl^ 

yl)caitonyt)amino]-3-methoxy-5-chlorobenzamide; 
A^(5-chloropyridin-2-yl)-2-I((4-{0midazoIin-1-yl)methyl)-3-chlorothi^^^ 

3-methoxy-5-chiorobenzamide; 

/V-(5-chloropyridin-2-yl)-24((4-((pyrrolidin.1-yI)methyl)-3-chlorothiophen-2-yl)cart^ 
methoxy-5-chlorobenzamide; 

/V-(5-chloropyridin-2-yl)-2-[((4-((2.3.4.5.67-hexahydro-37<iimethyl-2.6-dioxo-1H-purin-1- 

yl)methyl)-3-chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
A^(5K:hloropyridin-2-yl)-2-[((4-((4-methylpipera2in-1-yl)methyl)-3-chlorothiophen-2- 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
/V-(5-chloropyridin-2-yl)-2-[((4-((4-methylpiperazin-1-yl)methyl)-3-chlorothiophen-2- 

yl)carbonyl)amino]-3-hydroxy-5-chlorobenzamide; 
/V-(5-chloropyridin-2-yl)-2-[((4-((4-methylpiperazin-1-yl)methyl)-3-chlorothiophen-2- 

yl)carfaonyl)amino]-5-chlorobenzamide; 

W-(pyridin.2-yl)-2-K{4-((4-methylpiperazin-1-yl)methyl)-3-chlorothiophen-2-yl)carbonyl)am 
chlorobenzamide; 

A/-(5-brornopyridin-2-yl)-2-[((4-((4-methylpipera2in-1-yl)methyl)-3-chlorothiophen-2- 
yl)carbonyl)am ino]-5-chlorobenzamide; 

/V-(5-chloropyridin-2-yl)-2-[({4-((4-ethylpiperazin-1-yl)methyl)-3-chlorothiophen-2- 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide: 
W-(5-chIoropyridin-2-yl)-2-[((4-((2-methylimidazol-1-yl)methyl)-3-chlorothiophen-2- 

yl)carbonyl)aminol-3-methoxy-5-chlorobenzamide; 
A^(5-chloropyridin-2-yl)-24((4-{(4-methylimidazol-1-yl)me%l)-3-chloromiophe^^^ 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
/V-(5-chloropyrldin-2.yl)-2-I((4-((5-methylimidazol-1-yl)methyl)-3-chlorot^^^ 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide: 
A/-(5-chloropyridin-2-yO-2-I((4-((2-methylimida2olin-1-yOmethyl)-3-chloroth 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
/V-(5-chloropyridin-2-yl)-2-[((4-{(2.4-dimethyIimida20l-1-yl)methyl)-3-chl^ 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
A^{5-chloropyridin-2-yl)-2-[((4-((2.5<limethylimida2ol-1-yl)methyl)-3-chl^ 
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yl)cartK>nyl)amino]-3HT}ethoxy-5-chlorobenzamide; 
AK5K:hloropyridin-2-yl)-2-[((4-((2HrnethyM-nitroimidazo phen-2- 

yl)carbonyl)amino}-3-methoxy-5-chlorobenzamide; 
A/-(5-chloropyridin-2-yI)-2-I((4-((4,5<lichloroimidazol-1-yl)meth^^^ 
5 yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 

A/-(5-chloropyridin-2-yl)-2-[((4-((2-(chloromethyl)imidazolin-1-yl)methyl 

yi)carbonyl)amino]-3-methoxy-5-chlorobenzamide; and 
Af-(5-chloropyi1din-2-yl)-2-[((4-((2-(fluoromethyl)imidazolin-1-yl)m 
yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide, 
10 Of the class of compounds, another preferred subclass of compounds are those 

compounds wherein the Af-heterocylic ring is substituted by one or more substituents selected 
from the group consisting of alkyl. nitro, -R^-CN, -0R^ -N(RVN(R*)R^ -C(0)R^ -S(0)p-R® (where 
p is 0 to 2). -(R®-OX-R^ (where t is 1 to 6), and heterocyclyl (optionally substituted by one or more 
substituents selected from the group consisting of alkyl, aryl, aralkyi, halo, haloalkyl. -OR*, 
1 5 -C(0)OR', -N(R^R^ and -C(0)N(R^)R^. where 

R^ and R^ are each independently hydrogen, alkyl, aryl or aralkyi; 
each R^ is independently a straight or branched alkylene, alkylidene or alkylidyne 
chain; 

each R^ is independently alkyl, aryl or aralkyi. 
20 Of this subclass of compounds, preferred compounds are those compounds selected 

from the group consisting of: . 

W-(5-chloropyridin-2-yl)-2-[((4-((4-(hydroxymethyl)imida2ol-1-yl)methyl)-3-chlorothiophen-2- 

yl)carbonyl)amino]-3-methoxy-5-chlorot)enzamide; 
A/-(5-chloropyridin-2-yl)-2-[({4-((5-(hydroxymethyl)imidazoH-yl)-3-chlorothiophen-2- 
25 yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 

A^(5-chloropyridin-2-yl)-2-[((4-((2-(methoxymethyl)imidazoIin-1-yl)methyl)-3-dilo^^^ 

yl)carbonyl)amino]-3-methoxy-5-chIorobenzamide: 
A/-(5-chloropyridin-2-yl)-2-[((4-((2-(hydroxymethyl)imida2ol-1-yl)methyl)-3-chlorothiop 
yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
30 A/-(5-chloropyridin-2-yl)-2-[((4-((4-formyIpipera2in-1-yl)methyl)-3-chlorothiophen-2- 
yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
A/-(5-chloropyridirh2-yl)-2-t((4-((2-(A/-amlno-/V-methylamino)imidazolln-1-yl)m 

chlorothiophen-2-yl)carbonyf)amino]-3-methoxy-5-chlorobenzamide; 
W-(5-chloropyridin-2-yl)-2-[((4-((4-hydroxypiperidin-1-yl)methyl)-3-chlorothiophen-2- 
35 yl)carbonyl)amjno]-3-methoxy-5-chlorobenzamide; 
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A^(5K:hloropyridin*2-yl)-24((4-((2-(methylthio)imM 

yl)carbonyl)amtno]-3-m thoxy-5-chlorobenzamide; 
/V-^5-chloropyridirv2-yl)-2<{((4-((4-(methylsulfonyf)pi 

yl)cart>onyl)amtno]-3-methoxy-5-chlorobenzamide; 
5 A^-(5-chloropyridirv2-yI)-2-[((4-((2-methyl-4-nltrolm 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
A/-(5-chIoropyiidin-2-yl)-2-[((4-((2-(cyanome%l)imidazolin-1-y^^ 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; and 
A/-(5-chloropyridin-2-yl)-2-[((4-((4-(pyrimidirv-2-yl)piperazin-1-^^ 
10 yl)carbonyl)amlno]-3-methoxy-5-chlorobenzamide. 

Of the class of compounds, another prefenred subclass of compounds are those 
compounds wherein the A^heterocyiic ring is substituted by one or more substituents selected 
from the group consisting of alkyl. oxo, =N(R^^). -C(0)OR^ -N(R*)R^ -C(0)N(R^R^ ^R«-0)rR^ 
and heterocydyl (optionally substituted by one or more substituents selected from the group 
1 5 consisting of alkyl. aryl, aralkyi, halo, haloalkyl. -0R^ -C(0)OR^ -N(R^R^ and -C(0)N(R*)R^. 
where 

R^ and R^ are each independently hydrogen, alkyl, aryl or aralkyi; 
each R^ is independently a straight or branched alkylene. alkylidene or alkylidyne chain; 
each R^^ is independently hydrogen, alkyl, aryl, aralkyi, cyano, -OR^, •R®-OR^ or 
20 -C(0)OR'. -R^-C(0)OR^ -C(0)-N(R^)R^ -R'-C{0)-N(R^)R^ where 

R^ and R® are independently each hydrogen, alkyl, aryl or aralkyi, and 
each R° is independently a straight or branched alkylene. alkylidene or 
alkylidyne chain. 

Of this subclass of compounds, preferred compounds are those wherein the 
25 A/-heterocylic ring is substituted by =N(R^^) and is optionally substituted by one or more 

substituents selected from the group consisting of alkyl, oxo, -C(0)OR^ -N(R^R^ -C(0)N(R^R^ 
and -(R^-0)rR^ where 

R® and R® are each independently hydrogen, alkyl. aryl or aralkyi; 
each R® is independentiy a straight or branched alkylene, alkylidene or alkylidyne chain; 
30 each R^^ is Independently hydrogen, alkyl. aryl. aralkyi, cyano. -OR^ -R®-OR^. -C(0)OR^ 

-R^-C(0)OR^ -C(0)-N(R^R^ or -R^-C(0)-N(R')R^ where 

R* and R® are independently each hydrogen, alkyl. aryl or aralkyi. and 
each R^ is independentiy a straight or branched alkylene, alkyiktene or 
alkylidyne chain. 

35 Of these compounds, prefenred compounds are selected from the group consisting of: 
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A^(6K*loropyridirh2-yl)-2-(((4-{(2-imino-5-methyltetra^^ 

chlorothiophen-2-yl)carbonyl)amino]-3-m thoxy-5-chtorobenzamide; 
W-(5-chlofX>pyridin-2-Yl)-2-t((4-((2-imino-5,5-^^ 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5K:^lorobenzamM^ 
5 A/-(5-chloropyridin-2-yl)-2-I((4-((2-«thylimino-5.5-(dimeth^ 

chlorothiophen-2-yl)carbonyl)aminoJ-3-methoxy-5-chlorobenzamlde; 
N-(5-chloropyridin-2-yl)-2-K(4-((2-imino-5(S;-me%^ 

chiorothiophen-2-yl)carbonyl)aminol-3Hiiethoxy-5-dilorobenzamide; 
W-(5-chloropyridin-2-yl)-2-I((4-((2-imino-5{R;-meth^^ 
10 chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
W-(5-chloropyridin-2-yl)-2-[((4-((2-iminotetrahydrooxazol-3-yl)methyl)-3-chlor^^^ 

yl)carbonyl)amino]-3-methoxy-5-chiorobenzamide; 
W-{5-chIoropyridin-2-yl)-2-[((4-((2-imino-5-(methoxymethyl)tetrahydrooxa2oI-3-yl)^ 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
15 W-(5-chloropyridin-2-yl)-2-I((4-((2-imincM^-methyttetrahydrooxa2oI-3-yl)methy^ 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
W-{5-chloropyridin-2-yl)-2-[((4-((//ans-4,5-dimethyl-2-iminotetrahydrooxa^^ 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
A/-(5-chloropyridin-2-yl)-2-[((4-((c/s-4.5<limethyl-2-iminotetrahydrooxazo 
20 chlorothiophen-2-yl)cailDonyl)amino]-3-methoxy-5-chlorobenzamide; 
W-(5-chloropyridin-2-yI)-2-[((4-{(3-methyl-2-imino-2,3-dihydroimida2ol-1-^^ 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
W-(5-chloropyridin«2-yl)-2-I((4~({2-imino-tetrahydroimidazoh 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzaniide; 
25 W-(5-chloropyridin-2-yl)-2-I((4-((2-imino-1,2-dihydropyiimidin-1-yl)methy^ 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzaniide; 
W-(5-chloropyridin-2-yI)-2-I((4-((2-imiho-4-(hydroxymethyl)tetrahy^ 

chlorothiophen-2-yl)carbonyl)aminol-3-methoxy-5HrfiIoroben2ami 
/V-(5-chloropyridin-2-yl)-24((4-((2-iminotetrahydrothia^^^ 
30 yl)carbonyI)amino]-3-methoxy-5-chlorobenzamide; 
/V-(5-chloropyridin-2-yl)-2-l((4-((2-lmino-4-oxoimidazon 

yl)carbonyl)amino]-3-methoxy-5-chloroben2amide; 
Af-(5-chloropyridin-2-yl)-2-I{(4-(( tetrahydro-2-imino-2H-pyrimidin-1 -ylpyrimidin-1 -yl)methyl)-3- 

dilorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenM 
35 A/L(5-chloropyridln-2-yl)-2-[((4-({2-(methoxycarbonylamino)imida2olin-1-yl)m 
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chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzam 
/V-(5-chloropyridirh2-yl)-24((4-((2-(cyanoimino)tetra 

chlorothiopherv-2-yl)carlx)nyl)amlnoh3-methoxy-5-c^ 
W-(5-chloropyridin-2-yl)-2-[((4-((2-imino-3-((phenylam 
5 yl)methyl)-3-chIorothiophen-2-yl)cail3onyl)amino]-3Hfne^^ 
W-(5-chloropyridin-2-yl)K2-[((4-((CTS-4.5Kfimetho^^^ 

chiorothiophen-2-yl)caitonyl)amino]-3-methoxy-5-chlorobenzam 
^-(5-chloropyridin-2-yl)-2^((4-((2-^mino-4-imino-1 .4-dihydropyrimidin-1 -yl)methyl)-3- 

chlorothiophen-2-yl)cail3onyl)amlno]-3-methoxy-5K*iloroben^ 
10 W-(5-chloropyridin-2-yl)-24((4-((2-<(2-hydroxyemyl)imino)tet^^ 

chIorothiopherv2-yl)carbonyl)amino]-3-methoxy-5-chlorobenM 
W-(5-chloropyridin-2-yl)-2^((4-({2-iminopiperidin-1-yl)methyl)-3-^ 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide: 
W-(5-chloropyridin-2-yl)-2-[((4-((4-imino-1(4fO-pyridinyl)methyl^^ 
1 5 yl)carbonyl)amino]-3-methoxy-5-chloroben2amide; 
/V-(5-chloropyridirH2-yl)-2-[((4-((2-imino-1{2H)-pyridi^^ 

yl)carbonyl)amino]-3-methoxy-5-chloroben2amide; 
/V-(5-chloropyridin-2-yl)-2-[((4-((2-^ethylimino)pyrrolidin-1-^^ 

yl)carbonyl)amino]-3-methoxy-5-chloroben2amide; and 
20 A/-(5-chloropyridin-2-yl)-2-[((4-((2-(({aminocarbonyl)methyl)imino)tetr^ 

yl)methyl)-3-chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorober^ 

Of the class of compounds, another preferred subclass of compounds are those 
compounds wherein the A/-heterocylic ring is substituted by -N(R^R^and optionally substituted 
by one or more substituents selected from the group consisting of alkyi, oxo, -N(R^R^, -OR^ and 
25 -C(0)N(R^R®, where R^ and R® are each independently hydrogen. alkyI, aryl or aralkyl. 

Of this subclass of compounds, preferred compounds are selected from the group 
consisting of: 

Af-(5-chloropyridin-2-yl)-2-[({4-((2-aminoimida2ol-1-yl)methyl)-3-chto^ 
yl)carbonyl)amino]-3-methoxy-5-chlorobenzamlde; 
30 A^(5K:hloropyridin-2-yl)-24((4-((5-amlnotetra20l-1-yl)methyl)-3K^ 
yl)carbonyl)aminol-3-methoxy-5-chloroben2amide; 
/V-<5-chloropyridin-2-yl)-2-t((4-((3-amino-1 .2,4-tria20l-1 -yl)meth^^^^ 

yl)carbonyl)amino]-3-methoxy-5-chiorobenzamide; 
W-(5-chloropyridin-2Tyl)-2H({4-((3.5-diamino-4H-1,2.4-triazol-4^^^ 
35 yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
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N-(5-chloropyridii>2-yI)-2-[((4-((4-amin<)-5-(am 

chlorothiopherH2-yl)carbonyl)amino]-3-methoxy-5-chlo^ 
A/-<5Krfiloropyridln-2-yl)-2-[((4-((2,6-diaminopurin^ 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
5 /V-(5-chloropyridin-2-yl)-2-[((4-((2.6<liaminopurin-7-yl)methyl)-^ 

yl)carbonyl)amino]-3-methoxy-5-chloroben2amide: 
A/-(5-chloropyridin-2-yl)-2-[{(4-((5-amino-2-oxo-2H-pyrimidin-1^ 

yl)carbonyl)amino]-3*methoxy-5-chtorobenzamide; 
W-(5-chloropyridin-2-yI)-2-[((4-((6-aminopurin-9-yl)methyl)-3-c^ 
1 0 yl)carbonyl)aniino]-3-methoxy-5-chloroben2amide; 

A/-(5-chloropyridin-2-yl)-2-[((4-((5-aminopurin-7-yl)methyl)-3-chlorothiophe 

yl)carbonyl)amino]-3-methoxy-5-chloroben2amide; 
A/-(5-chloropyridin-2-yl)-2-[((4-((2-amino-6-oxopurin-9-yl)methyl)-3-chloroth 

yl)carbonyl)aminoJ-3-methoxy-5-chlorobenzamide; 
15 A/-(5-chloropyridin-2-yl)-2-[((4-{{2-amino-6-oxopurin-7-yl)methyl)-3-chlorothio 

yl)carbonyl)amino]-3-methoxy-5-chloroben2amide; 
W-(5-chloropyridin-2-yI)-2-[((4-((5-(dimethylamino)-1.2.4-oxadiazol-3-yl)methyl)-^^ 

chlorothiophen-2-yl)carbonyl)amino]-3-^ethoxy-5Krf^lorobenzamide: 
A/-(5-chloropyridin-2-yl)-2-[((4-{(5-amino-1.2,4-oxadiazol-3-yl)methyl)-3H* 
20 yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 

W-(5-chloropyridin-2-yl)-2-[((4-((2-(methylamino)imida2ol-1-yl)methyl)-3-chlor^^ 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide: 
W-(5-chloropyridin-2-yl)-2-[((4-((2,4<liamino-6-hydroxypyrimidin-5-yl)m 

2-yl)carbonyl)amino]-3-methoxy-5-chloroben2amide; 
25 A/-(5-chloropyridin-2-yl)-2-[((4-((2-(ethylamino)imidazol-1-yl)methy^ 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
W-(5-chloropyridin-2-yl)-2-l((4-((2-(1 -methy lethyI)imidazol-1 -yl)m 

yl)carbonyl)amino]-3-methoxy-5-chloroben2amide; 
W-(5-chloropyridin-2-yl)-2-[((4-({3Klimethylamino-5-methylpyrazol-1-yl^ 
30 chlorothiopherv2-yl)cartx3nyl)amino]*3-methoxy-5-chlorobenzamide; and 

A/-(5-chloropyridin-2-yI)-2-[((4-({3-<limethylamino-5-methylpyrazoI-^ 

chlorothiophen-2-yl)carbonyl)aminol-3-methoxy-5-chlorobenzam 

Of the group of compounds described above, another preferred subgroup of 
compounds are those compounds wherein: 
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each is Independent^ alkyl. -R«-CN. -C(R^)H-R''-N(R"^R". -C(R')H-R'-N (R^{R%, 

-C(R')H-0R', .C(R^)H-R«-0R*. -C(R^)H-0.R'', -C(R')H-S(0)p-R'' (where p is 0 to 2). 
-C(R^)H-N(R'HR'-0)rR' (wtiere t is 1 to 6). -C(R^)H-N(RVR'-[CH(bH)lrCHrOR* (where 
t is 1 to 6). -C(R')H-N(RVS(0)2-N(R'°)R". -C{R')H-0-N(R')R^ or heterocydyl (wherein 
5 the heterocydyl radical is not attached to the radical of fonnula (i) through a nitrogen atom 

and is optionally sulistituted by alkyl. aryl, aralkyl. halo, haloalkyl. oxo, -OR^ -C(0)OR*. 
-N(R'^R^ or -C(0)N(R')R®), where 

R* and R' are eadi Independently hydrogen, alkyl, aryl or aralkyl; 

each R^ is independently hydrogen or alkyl; 
1 0 each R* is independently a straight or branched alkylene. alkylidene or alkylidyne 

chain; 

R" and R" are each independently hydrogen, alkyl. haloalkyl. aryl. aralkyl. formyl. 

cyano. -R'-CN. -OR". -R'-OR'. -S{0)p-R" (where p is 0 to 2). -R'-S(0)p-R" 

(where p is 0 to 2). -N(R')R^ -R''-N(R^R^ -R''-C(0)pR^ -C(0)-R". 
1 5 -C(0)NH2. -R"-C(0)NH2. -C(S)NH2. -C(0)-S-R'. -C(O^N(R')R'^ - 

R'-C(0)-N(R')R". -C(S)-N(R')R". -R«-N(R*)-C(0)H. -R''-N(R^-C(0)R«. 

-C(0)0-R»-N{R*)R'. -C(N(R^rVC(R'»)R~ .R»-N(R')-P(0)(0R')2. 

cydoalkyi (optionally substituted by one or more substituents selected from 

the group consistir^ of alkyl, halo and -OR^, heterocydyl (optionally 
20 substituted by alkyl. aryl, aralkyl. hato. hatoalkyl. oxo. -OR*. -R^-OR*. 

-C(0)0R'. -S(0)p-R' (where p is 0 to 2). -R''-S(0)p-R' (where p is 0 to 2). 

-N(R')R® or -C(0)N(R*)R'), or heterocyclylalkyi (optionally substituted by 

one or more substituents selected from the group consisting of alkyl, aryl. 

aralkyl, halo, haloalkyl. oxo. -OR*. -R^-OR*. -C(0)OR'. •S(0)p.R' (where p 
25 is 0 to 2). -R''-S(0)p-R'' (where p is 0 to 2). -N(R^R* and -C(0)N(R*)R^. 

wtiere 

R* and R^ are each independently hydrogen, alkyl, aryl or aralkyl; 

each R® is independently a straight or branched alkylene, 
alkylidene or alkylidyne chain; 
30 each is independently alkyl. aryl or aralkyl; 

eadi R" is independently alkyl, cydoalkyi. haloalkyl, aryl. aralkyl. 
-R'-0.C(0)-R'. -R»-OR*. -N{R*)R^ -R«-N(R*)R^ 
-R*-C(0)OR*, heterocydyl (optionally substituted by one or 
more substituents seleded from the group consisting of 
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alkyl. aryl, aralkyl, halo, haloalkyi, -0R^ -R*'-OR^ 
-C(0)OR^ -N(R^R'. and ^(0)N(R^R^. or 
heterocydylalkyl (optionally suiastituted by one or more 
substituents selected from the group consisting of alkyl, 
5 aryl. aralkyl. halo; haloalkyi, -OR*. -R'-OR^ -C(0)OR^ 

-N{R^R^ and ^(0)N(R^R^. where 

R^ and R^ are Independently each hydrogen, alkyl, 

aryl or aralkyl, and 
each R^ is independently a straight or branched 
1 0 alkyiene. alkylidene or alkylidyne chain; 

or R^ and R^^ together with the nitrogen to which they are attached 
form a /^-heterocyclic ring containing zero to three 
additional hetero atoms, where the AZ-heterocyclic ring is 
optionally substituted by one or more substituents selected 
1 5 from the group consisting of alkyl, aryl. aralkyl. amino. 

monoalkylamino, dialkylamino. -OR^. -C(0)OR^ 
aminocarbonyl, monoalkyiaminocartK>nyl. and 
dialkylaminocarbonyl, where 

each R^ is hydrogen, alkyl, aryl or aralkyl; and 
20 R^® is hydrogen, alkyl, aryl. aralkyl. cyano. -C(0)OR^, or -NO2; 

or R^° and R^^ together with the nitrogen to which they are attached form a 

A/-heterocydic ring containing zero to three additional hetero atoms, where 
the AA+ieterocylic ring is optionally substituted by one or more substituents 
selected from the group consisting of alkyl. halo, haloalkyi. aryl, aralkyl. 
25 0x0. nitro, cyano. -R^-CN. =N(R'^). -OR^ -C(0)OR^ -R**-C(0)OR^ 

-N{R^R®. -R'-N(R^R^ -C(0)N(R^R^ -R'-C(0)N(R^R^ -N(RVN{R^)R^ 
-C(0)R*, -C(0)-(R'-0)rR* (where t is 1 to 6). -S(0)p-R^ (where p is 0 to 2). 
-R®-S(0)p-R' (where p is 0 to 2). ^'.0)rR* (where t is 1 to 6). and 
heterocyclyl (optionally substituted by one or more substituents selected 
30 from tiie group consisting of alkyl, aryl. aralkyl, halo, haloalkyi. -OR^ 

-C(0)OR^ .N(R^R^ and ^(0)N(R*)R^. where 

R^ and R^ are each independentiy hydrogen, alkyl, aryl or aralkyl; 
each R^ Is independently a straight or branched alkyiene, 
alkylidene or alkylidyne chain; 
35 each R^ is independentiy alkyl, aryl or aralkyl; 
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each is rndependently hydrogen, alkyl. aryl, aralkyl. cyano, 

OR*. -R'.OR^ ^(0)0R^ .R*.C(0)OR^ -C(0)-N(R^R«, or 
-R**-C(0)-N(R*)R^ where 

R^ and R® are independently each hydrogen, alkyl, 

aryloraralkyi. and 
each R® is independently a straight or branched 
alkylene, allcylidene oralkylidyne chain; 
each R'^ is independently alkyl, aryl. aralkyl. ^?®-OR^ -R*-N(R^R^ cydoalkyl 

(optionally substituted by one or more substituents selected from the group 
consisting of alkyl. halo and -OR^, heterocydyl (optionally substituted by 
alkyl. aryl. aralkyl. halo, haioalkyl. -OR^ -C(0)OR^ -N(R*)R^ or 
-C(0)N{R^R®), or heterocydylalkyi (optionally substituted by one or more 
substituents selected from the group consisting of alkyl. aryl. aralkyl, halo, 
haioalkyl, ^(0)OR^ .N(R^R^ and -C(0)N(R')R^, where 

R* and R® are independently each hydrogen, alkyl, aryl or aralkyl. 
and 

each R° is independently a straight or branched alkylene, 
alkylidene or alkylidyne chain; or 
both R^^s together with the nitrogen to which they are attached (and wherein the 
R® substituent is not present) form an aromatic AWieterocyclic ring 
containing zero to three additional hetero atoms, where the W-+ieterocyiic 
ring is optionally substituted by one or more substituents selected from the 
group consisting of alkyl. aryl. aralkyl. -OR^ -R®.OR^ -C{0)OR^ 
-R*^-C(0)OR^ -N(R^R^ .R'4J(R^)R^ -C(0)R^ -C(OHR'-0)rR' (where t is 
1 to 6), and -(R®-0)rR^ (where t is 1 to 6). where 

R* and R® are independently each hydrogen, alkyl. aryl or aralkyl. 
and 

each R® is independently a straight or branched alkylene, 
alkylidene or alkylidyne chain. 
Of this subgroup of compounds, prefened compounds are selected from the group 
consisting of: 

W-(5-chloropyridin-2-yl)-2-K(4-((pyridinium.1-yl)methyl)-3K:hlorothiophen.2- 
3-hydroxy-5-chloroben2amide, 

W-(5-chloropyridin-2-yI)-2.[((4-((W'-methyl-/V'.(2-(hydro^^ 

chlorothiophen-2-yl)cart)onyl)amino]-3-methoxy-5-chloroben2amide; 
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A^(5-chloropyridin-2-yl)-2H((4-((methyisulfinyl)methyl)-3-chl^ 

methoxy-5-chIorobenzamide; 
A^(5-chloropyridin-2-yl)-24((4-((/V'-methyl-A/-(2,3^ 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chloroberu:am^^ 
5 /V-(5-chloropyridin-2-yl)-2^((4-(((2-hydroxyethyl)suffinyl)methyl)-^ 

yl)carbonyl)amino]-3-metho)cy-5-chlorobenzamide; 
A/-(5-chloropyridin-2-y!)-2-I((4-((pyridinium-1-yl)methyl)-3-chlorothiophe^^ 

3-methoxy-5-chlorobenzamide; 
A/-(5-chloropyridin-2-yl)-2-[((4-methyI-3-chlorothiopheiv2-yI)cart)onyl)ami 
10 chlorobenzamide; 

W-(5-chloropyridin-2-yl)-2-[((4-cyanomethyl-3-chlorothiophen-2-yl)carbonyl)amino]-^ 

5-chlorobenzamide; 
A/-(5-chloropyridin-2-yl)-2-[((4-(2-methylaminoethyl)-3-chlorothiophen-^^^ 

methoxy-5-chlorobenzamide; 
15 A/-(5-chloropyridin-2-yl)-2-[((4-(hydroxy)methyl-3-chlorothiophen-2-yl)carbonyl)am 

methoxy-5-chlorobenzamide; 
/V-(5-chloropyridin-2-yl)-2-[((4-(((imidazol-2-yl)thio)methyl)-3-chlo^^ 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
W-(5-chloropyridin-2-yI)-2-[((4-((imidazolin-2-yl)thio)methyl)-3Kdilorot^ 
20 yI)carbonyl)aminoI-3-methoxy-5«chloroben2amide; 

A/-(5-chloropyridin-2-yl)-2-[((4-{((5-hydroxymethyl-1wTiethylimidazoW^^ 

chlorothiophen-2-yl)caii3onyl)amino]-3-methoxy-5-chiorobenzamide; 
W-{5-chloropyridin-2-yl)-2-[((4-(((diethylamino)oxy)methyl)-3-chlorothfo^ 

yl)carbonyl)amino]-3-^etho)(y-5-chlorobenzamide; and 
25 A/-(5K:hloropyridin-2-yi)-24((4-(imidazolin-2-yl)-3-chloroth 

methoxy-5-chlorobenzamide. 

Of the group of comounds described above, another preferred subgroup of compounds 
are those compounds wherein: 

each R^^ is independently -C(R^)H-N{R^ VJ(NR")-N(R^*^)R", .C(R^)H-N(R^^-C(NR'>R'°, or 
30 -C(R^)H-C(NR' VN(R^)R^ where 

R^ and R^ are each independently hydrogen, alkyi, aryl or aralkyi; 
each R^ is independently hydrogen or alkyl; 
each R^ is independently alkyl, aryl or aralkyi; 

R^^ and R^^ are each independently hydrog n, alkyl, haloalkyi, aryl, aralkyi, formyl, 
35 cyano. -R^-CN, -OR-. -R'-OK', -S(0)p-H'' (where p is 0 to Zh -K--biO)p-K-- 
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(Where p is 0 to 2). -N(R^R^ -R'-N(R^R^ ^®^(0)0R^ -C(0)-R^®, 
-C(0)NH2. -R*-C(0)NH2. -C{S)NH2. -C(0)-S-R*, ^(0)-N(R®)R". - 
R*-C(0)-N(R^R«, -C(S)-N(R*^R'^ 4J'-N(RVC(0)H, -R•-N(R'>C(0)R'^ 
<5(0)0.R«^(R^R^ <;(N(R*)R^(R«)R^^ -R^'-NCRVpPKOR^. 
5 cycloalkyi (optionally substituted by one or more substltuents selected from 

the group consisting of alkyi. halo and -OR^, heterocydyl (optionally 
substituted by alkyI, aryi, aralkyl. halo, haloalkyi, 0x0, -OR^ -R*-OR^ 
-C(0)OR^ -S(OVR® (where p is 0 to 2). -R*-S(0)p-R^ (where p is 0 to 2), 
-N(R^R* or -C(0)N{R^R^, or heterocydylalkyl (optionally substituted by 
1 0 one or more substituents selected from the group consisting of alkyI, aryl, 

aralkyl, halo, haloalkyi, 0x0. ^R', -R'OR^ -C(0)OR^ -S(0)p-R® (where p 
is 0 to 2), -R®^(0)p-R^ (where p is 0 to 2). 44{R^R^ and -C(0)N(R^R^, 
where 

R^ and R® are each independently hydrogen, alkyI, aryl or aralkyl; 
15 each R® is Independently a straight or branched alkylene. 

alkylidene or alkylidyne chain; 
each R® is independently alkyl. aryl or aralkyl; 
each R^^ is independently alkyl. cycloalkyi, haloalkyi, aryl, aralkyl, 
•R'-0«C(0)-R^ -R'-OR^ -N(R^R^ -R'-N(R^R^ 
20 -R®.C(0)OR^ heterocydyl (optionally substituted by one or 

more substituents selected from the group consisting of 
alkyl. aryl. aralkyl. halo, haloalkyi. -OR^ -R®-OR^ 
-C(0)OR^ -N(R^R^ and -C(0)N(R^R^. or 
heterocydylalkyl (optionally substituted by one or more 
25 substituents selected from the group consisting of alkyl, 

aryl. aralkyl, halo, haloalkyi, -OR^ -R'-OR^ -C(0)OR^ 
-N(R^R^ and -C(0)N(R^R*^. where 

R^ and R^ are independently each hydrogen, alkyl, 
aryl or aralkyl, and 

30 each R® is independently a straight or branched 

alkylene, alkylidene or alkylidyne chain; 
or R® and R^* together with the nitrogen to which they are attached 
form a A^heterocydic ring containing zero to three 
additional hetero atoms, where the A/-het rocydic ring is 
35 optionally substituted by one or more substituents seleded 
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from the group consisting of alkyi, aryl, aralkyl, amino, 
monoalkylamino, dialkylamino, -OR^ -C(0)OR^ 
aminocarbonyl, monoallcylaminocart>onyl, and 
dialkylaminocarbonyl, where 

each is hydrogen, ali<yi, aryl or aralkyl; and 
R^' is hydrogen, alkyi, aryl, aralkyl, cyano, -C(0)OR^ or -NO2; 
or R^° and R^^ together with the nitrogen to which they are attached form a 

A/-heterocyclic ring containing zero to three additional hetero atoms, where 
the AMieterocyiic ring is optionally substituted by one or more substituents 
selected from the group consisting of alkyI, halo, haloalkyl, aryl, aralkyl. 
0x0. nitro. cyano. -R'^-CN, =N(R^^). -0R^ -C(0)OR^ -R*•C(0)OR^ 
-N(R*^R^ -R®-N(R^R^ -C(0)N(R*)R^ .R®-C(0)N(R^)R^ -N{RVN(R^R^ 
-C(0)R^ -C(OHR®-0)rR^ (where t is 1 to 6). -S(0)p-R® (where p is 0 to 2). 
-R®-S(0)p-R^ (where p is 0 to 2). -(R®-0)rR* (where t is 1 to 6). and 
heterocyclyl (opttonally substituted by one or more substituents selected 
from the group consisting of alkyl. aryl. aralkyl. halo, haloalkyl. -OR^, 
-C(0)OR^ -N(R^)R^ and -C(0)N(R^R^). where 

R^ and R^ are each independently hydrogen, alkyl. aryl or aralkyl; 
each R^ is independently a straight or branched alkylene, 

alkylidene or alkylidyne chain; 
each R® is independently alkyl. aryl or aralkyl; 
each R^^ is independently hydrogen, alkyl. aryl, aralkyl, cyano, 

-OR^ -R'-OR', -C(0)OR', -R®.C(0)OR^ -C(D)-N(R^R'. or 

-R*'-C(0)-N(R^R^ where 

R^ and R® are independently each hydrogen, alkyl. 

aryl or aralkyl, and 
each R® is independently a straight or branched 
alkylene. alkylidene or alkylidyne chain; 
each R^^ is independently hydrogen, alkyl, aryl, aralkyl. cyano, -OR^. -R®-OR^. 
-C(0)OR^ •R'-C(0)OR^ -C(0)-N(R^R'. or .R'-C(0)-N(R^)R', where 

R^ and R® are independently each hydrogen, alkyl, aryl or aralkyl. 
and 

each R^ is independently a straight or branched alkylene, 
alkylidene or alkylidyne chain. 
Of this subgroup of compounds, preferred compounds are selected from the group 
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consisting of: 

AK5-chloropyridin-2-yl)-2H((4-(((amidino)(m^ 

yOcarbonyOamino^3HTiethoxy-5-chiorobenzamide; 
A^(5-chloropyridin-2-yl)-2-I((4-((A/'.(1 -imfn^^ 
5 yi)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
W-(5-chloropyridin-2-yI).24((4-(A/',A/'^limethyW^^ 

yl)carbonyi)amino]-3-methoxy-5-chlorGbenzamide; 
W-(5-chloropyiidin-2-yl)-2^((4-(W-me%l-yV"4iyd 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
10 ^^(5-dlloropyrid^n-2-yl)-2^((4-(A/'-methy^A("K2-ami 

chiorothiophen-2-yl}carbonyl)amino^3-rnethoxy-5-chlorobenzamide; 
W-{5-chloropyridin-2-yl)-2-[((4-(A/-methyl-/V"-aminoguanidino)m^^ 

yl)carbonyl)amino]-3-methoxy-5-chlorot>enzamide; 
W-(5-chloropyridin-2-yl)-2-I((4-(/v;W'klimethyl-W''H^ 
15 (:*ilorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
A^(6-chloropyridin-2-yl)-2-I((4-((A/Kimino(phenyl)methyl)amino)met^^^^ 

yl)carbonyI)amino]-3-methoxy-5-chlorobenzamide; 
A/-(5-chloropyridin-2-yl)-2^((4-{(A/K1-imino-2-(aminocarbonyl)e^ 

chlorothiophen-2-y!)cart)onyl)amino]-3-methoxy-5-chlorobenzamide; 
20 /V-(5H:hloropyridin-2-yI)-2-[((4-{(W-(1-imino-4.4.4-trifluorobuty^ 
2-yl)carbonyi)amino]-3-metlnoxy-5-chlorobenzamide; 
W-(5-chloropyridin-2-yl)-24((4-((A/-(imino(pyridin-4-yl)methyl)amino)m 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
/V-(5-chloropyridin-2-yl)-2-[((4-((A/4imino{thiophen-2-yl)methyl)amino)me%^ 
25 2-yl)carbonyl)amino]-3-methoxy-5-chlorcben2amide; 
A/-(5-chlorGpyridirv2-yl)-2-[((4-{(A/-(imino(pyrazin-2-yl)methy^ 
2-yi)carbonyl)amino]-3-niethoxy-'5-chiorobenzamide; 
W-(5-chloropyridin-2-yl)-2-[((4-((A/-(cydopropyl(imino)methyl)amino)methy 
yl)carbonyl)aminol-3-methoxy-5-chlorobenzamide; 
30 A/-(5-chloropyridin-2-yl)-2-[((4-((/V'-ethyl-W43-cyano-1-iminopropyl)amino)me 
chlorotiiiophen-2-yi)carbonyl)amino]-3-methoxy-5-chiorobenzamlde; 
A^(5-chloropyridin-2-yl)-24((4-((A/-methyl-/VH1-imincM.4,4^ . 

chiorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; and 
W-(5-chloropyridin-2-yl)-24((4-(2-amino-2-(hydroxyimino)ethyl)-3-chlorothiop n-2- 
35 yl)carbonyl)amino]"3-methoxy-5-chlorobenzamide. 
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Of the compounds of formula (I) described above, another preferred group of 
compounds are those compounds of formula (I) wherein: 
Als=N-; 
m is 1; 
5 nisi; 

Dis -N{H)-C(0).; 

E is -C{0)-N(H)- (where the nitrogen is bonded to the 2-position of the pyridinyl ring); 
is -N(R'°)R'' where: 

R" and R" are each independently hydrogen, alky! or -R®-0-R* where R® is an alkylene 
10 chain, and R^ is hydrogen or alkyi; or 

R^^ and R^^ together with the nitrogen to which they are attached form a AZ-heterocydic 
ring containing zero to three additional hetero atoms, where the AT-heterocylic ring 
is optionally substituted by one or more substituents selected from the group 
consisting of alky! and -C(0)OR^ where R^ is hydrogen or alkyI; 
15 R^ is a radical of the formula (i): 




where r is 1; 
R^^ is halo; and 

R'' is -C(R')H-N(R'^R" or .C(R^)H-N(R^-RMCH(OH)]rCH2-OR* (where t is 1 to 3) 
20 where: 

each R^ is independently hydrogen or alkyI; 
R^ is hydrogen; 

R^ is a straight or branched alkylene chain; 

R^** and R^^ are each independently hydrogen, alkyI, fomrtyl, -R^-OR^ .S{0)p-R'* 
25 (where p is 0 to 2), -R'-N(R')R'. -R*.C(0)OR^ -C(0)-R'^ -C(0)NH2. 

-C(S)NH2. -C(0)-N(R^)R'^ -C(S)-N(R^R'^ cydoalkyl (optionally 
substituted by -OR^. heterocydyl (optionally substituted by one or more 
substituents selected from the group consisting of alkyl. haloalkyl. oxo, 
-OR*, and -C(0)OR^, or heterocydylalkyi (optionally substituted by one or 
30 more substituents selected from the group consisting of alkyl, haloalkyl, 
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each and is independently hydrogen or allcyl; 
each R^ is independently a straight or branched alkyiene chain; and 
each R^* is alkyi, -R'-OR*, 4^®^:(0)0R^ heterocydyl (optionally 
sut)stituted by -R®-OR^,or heterocyclylalkyi (optionally 
5 substituted by -OR^; 

or R^® and R" together with the nitrogen to which they are attached fomi a 

/V-heterocyclic ring containing zero to three additional hetero atoms, where 
the AMieterocylic ring is optionally substituted by one or more subsBtuents 
selected from the group consisting of alkyI, 0X0, =N(R^^), -OR^ -R®-OR*, 
10 and -N(R*)R®; where 

each R® and R® is independently hydrogen or alkyI; 

R® is a straight or branched alkyiene chain; and 

each R^^ is independently hydrogen, alkyl. aryl, aralkyl. cyano. 

-OR'. -R'-OR^ .C(0)OR^ .R'-C(0)OR^ .C(0)-N(R^R^ or 
15 -R®-C(0}-N(R^R^ 
and R^ is in the 5-position and is hydrogen or halo. 

Of this group of compound, a prefen^d subgroup of compounds are those compounds 
wherein: 

R^ is -N(R'°)R" where: 

20 R'° and R'' are each independently hydrogen, alkyl or -R®-0-R' where R® is an alkyiene 

chain, and R' is hydrogen or alkyl. 
Of this sutjgroup of compounds, a preferred class of compounds are those compounds 
wherein: 

R'^ is -C(R')H-N{R'^R' Wre: 
25 R^ is hydrogen; 

R" and R^^ are each independently hydrogen, alkyl, forniyl. -R®-OR^ -S(0)p-R^^ (where p 
is 0 to 2), -R**.N(R^R^ -R®.C(0)OR^ ^(0)-R'^ -C(0)NH2, -C(S)NH2. 
-C(0)-N(R^R'^ -C(S)-N(R^R'^ cycloalkyi (optionally substituted by -OR^. 
heterocydyl {optionally substituted by one or more substituents selected from the 
30 group consisting of alkyl, haloalkyi, oxo. -OR^ and -C{0)0R'). or heterocyclylalkyi 

(optionally substituted by one or more substituents selected from the group 
consisting of alkyl, haloalkyi, oxo, -OR^ and -C(O)OR'); where: 
each R^ and R^ is hydrogen or alkyl; 

each R® is indep ndently a straight or branched alkyiene chain; and 
35 each R^® is alkyi, -R^OR^ -R^-C(0)OR^ heterocydyl (optionally 
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substituted by -R^-OR^, or heterocydylalkyl (optionally substituted 
by-OR^); 



5 



or R^^ and R^^ together with the nitrogen to which they are attached fomn a A^heterocydic 
ring containing zero to three additional hetero atoms, where the AMieterocyltc ring 
is optionally substituted by one or more substituents selected from the group 
consisting of alkyl. 0x0. =N(R^^), -OR^ -R®-OR^ and -N(R^R^ where: 
each R^ is hydrogen or alkyl; 



10 



R^ is straight or branched alkylene chain; and 

each R^^ is independently hydrogen, alkyl, aryl. aralkyl. cyano, -OR*, -R'-OR*, 
-C(0)OR^ -R®.C(0)OR^ -C(0)-N(R^R^ or -R**-C(0)-N(R*)R^ 



Of this dass of compounds, preferred compounds are selected from the group consisting 

of: 

W-{5-chloropyridin-2-yi)-2-[((4-({A/-methyl-W-(3-(dimethylamino)propyl)amino)methyl)-3- 

chlorothiophen-2-yI)carbonyl)amino]-3-(dimethyl)amino-5-chlorobenzamide; 
15 /V-(5-chlorGpyridin-2-yl)-2-[((4-((A/-methyl-W-(2-(dimethylamino)ethyl)amino)methyl)-3- 

chlorothiophen-2-yl)carbonyl)amino]-3-(dimethyl)amino-5-chlorol>en2amide; 
W-{5-chioropyridin-2-yI)-2-[({4-((A/-methyl-A/-(1-methylpiperidin-4-yl)amino)methy^ 

chiorothiophen-2-yl)carbonyl)amino]-3-(dimethyl)amino-5-chlorobenzamide; and 
A/-(5-chloropyridin-2-yl)-2-[((4-((/V-methyl-A/-(2-hydroxyethyl)amino)methyl)-3-chlor 
20 yl)carbonyl)aminoI-3-{di(2-methoxyethyl)amino)-5-chlorobenzamide. 

Of this group of compounds, another preferred subgroup of compounds are those 
compounds wherein: 
R^ is -N(R'^R" where: 



Of tills subgroup of compounds, preferred compounds are selected from the group 
consisting of: 

30 N-(5<hloropyridin-2-yl)-2-[((4-({/\/'-methyl-W-(2-(dimethylamino)ethyl)amino 

chlorothiophen-2-yl)cart)onyl)amino]-3-(morpholin-4-yl)-5-chlorobenzamide; 
/\K5-chloropyridin-2-yI)-2-[((4-({A/-(2-hydroxyethyl)amino)mefliyl)-3-chloroUi'ro 

yl)carbonyl)amino]-3-(morpholin-4-yl)-5-chlorobenzamide; 
A/-(5-chloropyridin-2-yl)-2-t((4-((A(-methyl-W'-(2-hydroxyettiyl)^ tiiyl)-3-chlorothiophen-2- 
35 yl)carbonyl)amino]-3-(morpholirh4-yl)-5-chlorobenzamide; 



25 



R^° and R" together with the nitrogen to which they are attached fonn a A/-heterocydic 
ring containing zero to three additional hetero atoms, where the A/-heterocylic ring 
is optionally substituted by one or more substituents selected from tiie group 
consisting of alkyl and -C(0)OR^ where R* is hydrogen or alkyl. 
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AK5Krfiloropyridin-2-yl)-24((4-((A/'-methyl-/VHlHiiethylpiperidin^ 

chiorothiophetv2-yOcart)onyi)amino]-3-(mon>holin-4-yi)-5-chloro 
AK5-chloropyridin-2-yl}-2H((4-{(/V^Ttethy|./VX2-<mon3hoBf^ 

chlorothiophen-2-yOcarbonyl)amino]-3Kmorphonn-4-yI)-5<hlorobenzamide; 
A^(5Krfnloropyridin-2-yl^2.{((4-((A/'wnethyl-/7Hmethylsulfonyl)^^ 

yl)carbonyl)amino]-3-(morpholin-4-yl)-5-chloroben2amide; 
/yK5-chloropyridin-2.yl)-2-l((4-((A^'-methyl-AfH3Kdlmethylami^^^ 

chlorothiophen-2-yl)carbonyl)amino]-3-(morpholjn-4-yl)-5-chlorobenzamide: 
AK5-chloropyridin-2-yIV2-I((4-({W'-methyl-WH2-(pyn^olidin-1.^^ 

chlorothlophen-2-yl)carbonyl)aminoh3-(morpholjfH^-yl)-5-chlorobenzamide 
A^(5-chloropyridin.2-ylV2H((4K(W-methyl-A/H2^TTethoxyethyl)amino)me*^^ 

2-yl)carbonyl)aminoJ-3-(morpholin-4-yl)-5-chlorobenzamide; 
W-(6-chloropyrklin-2-yl)-2-(((4-({/V'-methylsulfonyl-W'-(2-(pyTOM^ 

chlorothiophen-2-yl)cart)onyl)aminol-3-(morpholin-4-yl)-5-chtorobenzamlde; 
A^(5-chloropyridin-2-yl)-2-[((4-((W"-methyl-WX2-(pyn-olidin-1.yl)ethyl)ureido)^^^ 

chlorothiophen-2-yl)carbonyl)amlno]-3-(morpholin-4-yl)-5-chloroben2amide; 
W-(5-chloropyridin-2-yl)-2-[({4-((A/'-methyl-W'-(methylsulfonyl)amino)methyl^3-chl^^^^ 

yl)carbonyl)amino]-3-(4-methylpiperazin-1-yl)-5-chloroben2amide; 
A/-(5K:hloropyridin-2-yl)-2-[((4-((W'Hnethy|.A/'-(24iydroxyethyl)amino)meth^^ 

yl)carbonyl)amino]-3-(4-methylpiperaan-1-yl)-5-chlorobenzamide; 
W-(5-crfiloropyridin-2-yl)-2-I((4-((A/'-methyl-W'-(2-hydroxyethyI)amino)methyl)-3^ 

yl)carbonyl)amino]-3-(pyrrolidin-1-yl)-5-chlorobenzamide; 
A/-(5-chloropyridin-2-yl)-24((4-((/VHlHne%lethyl)-A/H2HpyrroIidin-1-yl)ethyl)amino)methyl)-3- 

chlorothiophen-2-yl)carbonyl)amino^3-(morpholirv4-yl)-5-chlorobenzamide; 
/V-(5-chloropyridin-2-yl)-2-{((4-((W'-methyl-/V'-{2-hydroxyethyl)amino)methyl)-3-ch 

yl)carbonyl)amino]-3-(4-(ethoxycarbonyl)piperidin-1-yl)-5-chlorobenzamide; 
A^(5-chloropyridirv-2-yl)-2-[((4-((W'-methyl-A/X2-hydroxyethyl)amino)methyl)-3<^ 

yl)carbonyl)amino]-3-(4.(carboxy)piperidin-1-yl)-5-chlorobenzamide; 
AK5-chloropyridirv2-yl)-2-I((4-((A/'-methyl-A/'-(2.3Hjihydroxypropyl)amino)methyl)-3- 

chlorofliiophen-2-yl)carbonyl)amino]-3-(morpholin-4-yl)-5-chlorobenzamide; 
A^(5-chloropyridin-2-yI)-2-[((4-((/V-methyl-W".^thylureido)methyl)-3<hlorothiopherH2^ 

yl)carbonyl)amino]-3-(4-ethylpipera:dn-1-yl)-5-chlorobenzamide; 
/y^(5-chloropyridin-2-yl)-2-[((4-((/V'-methyl-W'-(oxazolin-2-yl)amino)methyl)-3-chloro^^ 

yl)carbonyl)amino]-3-(morpholin-4-yl)-5-chiorobenzamide; 
/y-(5-chloropyridin-2-yl)-24((4-((/V'-^thyl-WHoxazolin-2-yOamino)meth^^ 
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yl)carbonyl)aminol-3-(morpholin-4-yl)-5-chloroberizamide; 
A^(5-chloropyridiiv2-yl)-2-[((4-((W4nethyl-A/-(4-trifluo 

yl)amino)methyl)-3-chlorothiophen-2-yl)rarbonyl)amino]-3-{mo^^ 

chlorobenzamide; 
5 /\^(5-chloropyridin-2-yl)-2-I((4-((/V-methyl-A/-(44rifluoro 

yl)amino)methyl)-3-chlorothiophen-2-yl)carbonyl)amino]-3-(morpholi^ 

chlorobenzamide; 
/V-(5-chloropyridin-2.yl)-2-I({4-((2-iminotetrahydrooxazol-3-yl)meth^ 

yl)carbonyI)amino]-3-(morpholin-4-yl)-5-chloroberi2amide; and 
10 /V-(5<hloropyridin-2-yI)-2-[((4-((W-methy|.A/Htetrazol-5-^ 

yl)carbonyl)amino]-3-(morpholin-4-y!)-5-chlorobenzamide. 

Of the compounds of fomfiula (I) described above, another preferred group of 
compounds are those compounds of formula (I) wherein: 
Ais=N-; 
15 . m is 1; 
n is 1; 

Dis -N(H)-C(0)-; 

E is -C(0)-N(H)- (where the nitrogen is bonded to the 2-position of the pyridinyl ring); 

is -0-(R®-0)rR* (where t is 1 to 3) or -0-(R®-0)t-R^® where R^ is hydrogen or alkyi, each R® is 
20 independently a straight or branched alkylene chain, and R^^ is heterocyclyl (optionally 

substituted by alkyI, aryl, aralkyl, halo, or haloalkyi); 
R^ is a radical of the formula (i): 




25 



where r is 1 ; 
R^^ is halo; and 

R'^ is .C(R^)H-N(R'°)R" where: 



R^ is hydrogen; 

R^° and R^^ are each independently hydrogen, alkyl. forniyl, .R'■OR^ -S(0)p-R^* 



30 



(where p is 0 to 2). -R^•N(R^R^ .R^-C(0)0R'. ^(0)-R'', -C(0)NH2. 
-C{S)NH2, -C(0)-N(R^R'^ ^(S)-N(R*)R'^ cydoalkyl (optionally 
substituted by -OR^, heterocyclyl (optionally substituted by one or more 
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substituents selected from the group consisting of alkyi, haloalkyi, oxo. 
•OR*, and -C(0)OR^. or heterocydylalkyl {optionally substituted by one or 
more substituents selected from the group consisting of alkyI, haloalkyi, 
0X0. -OR*, and -C(0)OR*); where: 

each R* and R^ is hydrogen or alkyI; 

each R® is independently a straight or branched alkylene chain; and 
each R^* is alkyI, -R*-OR*. -R*-C(0)OR*, heterocyclyl (optionally 
substituted by -R^-OR*). or heterocydylalkyl (optionally 
substituted by -OR*); 
or R^° and R^^ together with the nitrogen to which they are attached form a 

/V-heterocyclic ring containing zero to three additional hetero atoms, where 
the W-heterocylic ring is optionally substituted by one or more substituents 
selected from the group consisting of alkyI, 0X0. =N(R^^), -OR*, -R*-OR*. 
and -N(R*)R*; where 

each R* Is hydrogen oralkyi; 

R® is straight or branched alkylene chain; and 

each R^^ is independently hydrogen, alkyl. aryl, aralkyl. cyano. 

-OR*. -R^-OR*. -C(0)OR^ .R®.C(0)OR*, -C(0).N(R*)R*. or 
-R^-C{0)-N(R*)R*; and 
R"* is in the 5-position and is hydrogen or halo. 

Of this group of compounds, preferred compounds are selected from the group consisting 

of: 

A/-(5-chloropyridin-2-yl)-2-[((4-((A/'-methyl-W'.(2-(dimethyiamino)ethyl)amino)methyI)-3- 

chlorothiophen-2-yl)cariDonyl)amino]-3-(2-hydroxyethoxy)-5-chlorobenzamide; 
A/-(5.chloropyridin-2-yl).2.(((4.((A/'-methyl-A/'-(1-methylpiperidin-4-yl)amino)methy^^ 

chlorothiophen-2-yl)carbonyl)aminol-3-(2-hydroxyethoxy)-5-chlorobenzamide; 
W-(5-chloropyridin-2-yl).2-[({4-((/V'-methyl-A/'-(2-(pyn'olidirv1.yl)em 

chlorothiophen-2-yl)carbonyl)amino]-3-{2-methoxyethoxy)-5-chlorobenzamide, 
A/-(5-chloropyridin-2-yl).2-I((4-((/V'-methyl-A/'.(2-(pyn^olidin-1-yl)ethyl)amino)me%^ 

chlorothiophen-2-yl)carbonyl)amino]-3-(2-hydroxyethoxy)-5-chloroben2amide; 
/V-(5-chloropyridin-2-yl)-2-I((4-((W'-methyl-/VH2.3-dihydroxypropyl)amino)met 

chlorothiophen-2-yl)carbonyl)aminol-3-(2-methoxyethoxy)-5-chlorobenzamide; 
/V-(5-chloropyridin-2-yl)-2-[((4.((/V'-ethyl-A/X2-hydroxyethyOamino)meth 

yl)carbonyl)amino}-3-(2-methoxyethoxy)-5-chloroben2amkle, 
A/-(5-chloropyridin-2-yl)-2-[((4-((W'-methyl-A/'-(2-hydroxyethyl)amino)methyl)-3^ 
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yl)cail3onyl)amino]-3-(2-methoxyethoxy)-5-chlorobenzamide, 
/V-(5-chloropyridiiv2-yI)-2-[((4-((A/4nethyl-W^^^ 

yl)carbonyl)amino]-3-((2-(2-methoxyethoxy)ethoxy)-5-chlorol>enzam^^ 
/V-(5K:hloropyridin-2-yl)-2-I((4-((A/WnethyI-W-(m^ 



W-(5-chIoropyridin-2-yl)-2-(((4-{(A/-methyl-A/42-hydr^ 

yl)carbonyl)amino]-3-(3-(pyridin-3-yloxy)propoxy)-5-chloroben2amide^ 

Of the compounds of formula (I) described above, another preferred group of 

compounds are those compounds of formula (I) wherein: 
10 Ais=N-; 

mis1; 

nis 1; 

D is -N(H)-C(0)-; 

E is -C(0)-N{H)- (where the nitrogen is bonded to the 2-positlon of the pyridinyl ring); 
15 is -0-R^«N(R'°)R'' where: 



5 



yl)carbonyl)aminol-3-((2-(2-methoxyethoxy)ethoxy)-5-chlorobenzamide; and . 



R® is a straight or branched alkylene chain; and 



R^^ and R^^ are each independently hydrogen, alky! or -R^-O-R^ where R® is an alkylene 
chain, and R^ is hydrogen or alkyi; or 



20 



R^° and R^^ together with the nitrogen to which they are attached form a W-heterocyclic 
ring containing zero to three additional hetero atoms, where the W-heterocylic ring 
is optionally substituted by one or more substituents selected from the group 
consisting of alkyI and -C(0)OR^ where R^ is hydrogen or alkyI; 



R^ is a radical of the formula (i): 




25 



R 



►13 



where r is 1; 
R^^ is halo; and 

R'^ is -C(R^)H-N{R^°)R" where: 



R^ is hydrogen; 



30 



R^° and R^^ are each independently hydrogen, alkyl, formyl. -R®-OR^ -S(0)p-R^ 



15 
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-C(S)NH2. -C{0)-N(R')R''. -C(S)-N(R')R«, cydoalkyi (optionaily 
substituted bf -OR^. hetero^dyl (optionaily substituted by one or more 
substituents selected from the group consisting of alkyl. haloalkyt, oxo, 
-OR', and -C(0)OR'), or heterocydylalkyl (optionally substituted by one or 
more substituents selected from the group consisting of alkyl. haloalkyi, 
oxo. -OR*, and -C(0)0R'). where: 

each R' and R^ is hydrogen or alkyl; 

each R" is independently a straight or branched alkylene chain; and 
each R^* is alkyl. -R*-OR*, -R'-C(0)OR®, heterocyclyl (optionally 
substituted by -R'-OR*), or heterocydylalkyl (optionally 
substituted by -OR*); and 
R* is in the 5-position and is hydrogen or halo. 

Of this group of compounds, preferred compounds are selected from the group consisting 

of: 

/V-(5-chloropyridin-2-yl)-2-[((4-((/V'-methyl-/y/'-(1-methylpiperidin-4-yl)amlno)methyl)-3- 

chlorothiophen-2-yl)carbonyl)amino]-3-{3-(morpholin-4-yl)propoxy)-5-chlorobenzamide; 
W-(5-ch!oropyridin.2-yl)-2-[((4-((A/'.methyl-/S/'-(2-hydroxyethyl)amino)methyl)-3-chlorothiophen-2- 

yl)carbonyl)amino]-3-(3-(pyn-olidin-1-yl)propoxy)-5-chlorobenzamide; 
A/-(5-chloropyridin-2-yl)-2-(((4-((/V'-methyl-W'-(2-hydroxyethyl)amino)methyl)-3-chlorothiophen-2- 

yl)carbonyl)amino]-3-(3-(morpholin-4-yl)propoxy)-5-chlorobenzamide; 
W-(5-chloropyridin-2-yl)-2-I((4-((A/'-methyl-A/'-(2-hydroxyethyl)amino)methyl)-3-chlorothiophen-2- 

yl)carbonyi)amino]-3-(2-(imida2ol-1-yl)ethoxy)-5-chlorobenzamide: 
W-(5-chloropyridin-2-yl)-2-[((4-{(A/-methyI-A/'-(2-hydroxyethyl)amino)methyl)-3-chlorothiophen-2- 

yl)carbonyl)amino]-3-(3-(imidazoH-yl)propoxy)-5-chlorobenzamide; 
A^-(5-chloropyridin-2-yl)-2-[((4-((WWTiethyl-/V4methylsulfonyl)amino)methyl)-3-chlorothiophen-2 

yl)carbonyl)amino]-3-(2-(pyrrondin-1-yl)ethoxy)-5-chlorobenzamide; 
/V^5-chIoropyridin-2-yl)-2H((4-((/V'wnethyl-W4methylsulfonyi)amino)methyl)-3-chlorot^ 

yl)carbonyl)amino]-3-(2-(imidazol-1-yl)ethoxy)-5-chlorobenzamide; 
A^(5-chloropyridin-2-yl)-2-I((4-((A/'-methyl-A/'-^24)ydroxyethyl)amino)methyl)-3-chloro^ 

yl)cart)onyl)aminoJ-3-(2-(pyrrolidin-1-yl)ethoxy)-5-chtoroben2amide; 
A/-(5-chloropyridin-2-yl)-2^((4■K(W'-methyl-^/Hmethylsulfonyl)ami^o)melhyl)-3-c^ 

yl)carbonyl)aminoJ-3-(3-(4-ethylpiperazin-1 -yl)propoxy)-5-chlorobenzamide; and 
A^(5-chloropyridin-2-yl)-2H((4-((WWnethyl-/V'-(methylsulfonyOamino)methyl)-3^ 

yl)carbonyl)amino]-3-(2-aminoethoxy)-5-chloroben2amide. 

Of the compounds of formula (I) described above, another prefen-ed group of 
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compounds are those compounds of fomiula (I) wherein: 
A is =N-: 
mist: 
nis1; 
5 D is -N(H).C(0)-; 

E is -C(0)-N(H)- (where the nitrogen is bonded to the 2-position of the pyridinyl ring); 
is -0-R®-0-C(0)R^ -0-R®-CH(0H)-CH2-N(R'^)R'\ or -0-R'-CH(0H)-CH2-0R® where 
each R^ is hydrogen or aikyi; 
R^ is a straight or branched alkyiene chain; and 
1 0 R^° and R^^ are each independently hydrogen, allcyl or -R®-0-R* where R® is an alkyiene 

chain, and R® is hydrogen or alkyi; or 
R^° and R" together with the nitrogen to which they are attached form a A^heterocyclic 
ring containing zero to three additional hetero atoms, where the A/-heterocylic ring 
is optionally substituted by one or more substituents selected from the group 
15 consisting of alkyI and -C(0)OR^ where R* is hydrogen or alkyI; 

R^ is a radical of the formula (I): 




where r is 1; 
R" is halo; and 

20 R'^ is -C{R^)H-N(R^°)R'^ or -C(R^)H-N(R*)-S(0)2-N(R'**)R'' where: 

R^ is hydrogen or alkyI; 
R^ is hydrogen; 

R^° and R^^ are each independently hydrogen, alkyI, fomiyl, -R^-OR^, -S(0)p-R^^ 
(where p is 0 to 2), -R®-N(R')R^ .R°-C(0)OR^ -C(O^R'^ -C(0)NH2. 

25 -C(S)NH2, -C(O^N(R^R'^ -C(S)-N(R*)R''. cydoalkyl (optionally 

substituted by -OR*), heterocyclyl (optionally substituted by one or more 
substituents selected from the group consisting of alkyI, haloalkyl. oxo, 
-OR^, and -C(0)OR^, or heterocyclylalkyl (optionally substituted by one or 
more substituents selected from the group consisting of alkyI, haloalkyl, 

30 0X0. OR^ and -C(O)OR^); where: 
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each is independently a straight or branched alkyiene chain; and 
each R^® is alkyl. -R®-OR^ -R®-C(0)0R\ heterocydyl (optionally 
substituted by -R^-OR®). or heterocyclylalkyi (optionally 
substituted by -OR^; and 
5 R* is in the 5i30sition and is hydrogen or halo. 

Of this group of compounds, prefenned compounds are selected from the group consisting 

of: 

/V-(5-chloropyridin-2-yl)-2-[((4-((/VWnethyl-A/H2-(pyn^olidi 

chlorothiophen-2-yl)carbonyl)amlno]-3-(2-acetoxyethoxy)-5-chlorobenzamicle; 
10 A/-{5-chloropyridin-2-yl)-2-[((4-((/V'-methyl-W'.(methylsul^^ 

yI)carbonyl)amino]-3-(2-hydroxy-3-(pyn-oHdin-1-yI)propoxy)-5-chloroben2amide; 
/V-(5^loropyridin-2-ylV2-[((4-((A/'-methyl-A/4(dimethylamino)sulfonyl)ami 

chlorothiophen-2-yl)carl)onyl)amino]-3-(2-hydroxy-3-(pynrolidin-1-yI)propoxy)-5- 

chlorobenzamide; 

15 A/-(5K:hloropyridin-2-yl)-2-[((4-((W-methy!-A/-(methylsulfonyl)amino)methyl)-3K:hloro^ 

yl)carbonyl)amino]-3-(2-hydroxy-3-(imidazol-1-yl)propoxy)-5-chlGroben2amide; and 
A/-(5-chloropyridin-2-yl)-2-[((4-((A/'-methyl-A/-(methylsulfonyl)amino)methyl)-3-chlorothiophe^^^ 
yI)cartx)nyl)amino]-3-(2-hydroxy-3-methoxypropoxy)-5-chlorobenzamide. 
Of the compounds of formula (I) described above, another preferred group of 
20 compounds are those compounds of formula (I) wherein: 
A is =N-; 
m is 1 to 3; 
n is 1; 

D is -N(R^)-C(Z)- (where Z is oxygen and R^ is hydrogen or alkyl); 
25 E is -C(Z)-N{R V (where Z is oxygen. R^ is hydrogen or alkyl, and the nitrogen is attached to 
the pyridinyl ring); 
each R^ is independently hydrogen, halo or -OR^ 

or two adjacent R^'s together with the carbons to which they are attached form a dioxole ring 
fused to the phenyl ring wherein the dioxole ring is optionally substituted by alkyl; 
30 R^ is hydrogen; 

. R^ is a radical of the formula (i): 
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where r is 1 ; 
R^^ is haio; and 

R'' is -C{R^)H-N(R'°)R^' where: 
R^ is hydrogen; and 

R^^ and R^^ are each independently hydrogen, alkyi, fomriyl. -R®-OR^ -S(0)p-R^^ 
(where p is 0 to 2). -R'-N(R')R^ -R®-C(0)OR^ -C(0)-R'^ -C(0)NH2. 
-C(S)NH2, -C(0)-N(R')R''. •C(S)-N(R')R'^ cycloalkyi (optionally 
substituted by -OR^. heterocyclyl (optionally substituted by one or more 
substituents selected from the group consisting of alkyl. haloalkyi, oxo. 
-OR*, and -C(0)OR*). or heterocyclylalkyi (optionally substituted by one or 
more substituents selected from the group consisting of alkyl. haloalkyi. 
0X0, -OR^ and -C(0)OR*); where: 

each R* and R^ is hydrogen or alkyl; 

each R° is independently a straight or branched alkyiene chain; 
and 

each R'* is alkyl, -R*•OR^ -R*-C(0)OR^ heterocyclyl (optionally 
substituted by-R^-OR^, or heterocyclylalkyi (optionally 
substituted by -OR^; and 
R^ is in the 5-position and is hydrogen or halo. 

Of this group of compounds, prefen^ed compounds are selected from the group consisting 

of: 

/V-(5-chloropyridin-2-yl)-2-[((4-{(A/-methyl-WH2-hydroxyethyl)amin 

yl)carbonyI)aminol-3,4.5-trimethoxybenzamide; 
5-(/V-(5-chloropyridin-2-yl)amino)carbonyl-6-[4-((W-methyl-/V-(oxazoiin-^^^ 

chlorothiophen-2-yl)carbonyl]amino-1,3-benzodioxole; 
5-(A/-(5K:hloropyridin-2-yl)amino)carbonyl-644-((/V-methyl-A/-(2-hydroxyeft^ 

chlorothiophen-2-yl)carbonyl]amino-1 ,3-benzodioxole: and 
5-(A/-(5-chloropyridin-2-yl)amino)carbonyl-6-[4-((W-(2-methoxyethyl)-W-(oxazoH^^ 

yl)amino)methyl)-3-chiorothiophen-2-yl)carbonyl]amino-1,3-benzodioxole. 
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compounds are those compounds of fomiuia (I) wherein: 

Ais-CH-; 

mis1; 

n is 1; 

5 D is -N(R^-C(Z)- (where Z is oxygen and R* is hydrogen or alkyi); 

E is -C(Z)-N(RV (where Z is oxygen, R* is hydrogen or alkyI, and the nitrogen is attached to 

the phenyl ring having the R^ substituent); 
R^ is alkyI or halo; 

R^ is hydrogen, alkyl. aryl. aralkyi, halo, haloalkyl. cyano. -OR^, -S(0)p-R® (where p is 0 to 2). 

1 0 -C(0)OR^ -C(0)N(R^R^ -N(R'°)R". -C(R^)H-0R', - C(R')H-S(0)p-R^ (where p is 0 to 2). 

-0-R®.S(0)p-R^ (where p is 0 to 2), -C(R^)H-N(R^R^ 0-R'-CH(OH)-CHrN(R'°)R", 
-0-R®-N(R'°)R'\ •OR'-0-C(0)R^ -OR'-CH(OH)-CHrOR^ 0-(R®-0)rR^ (where t is 1 to 
6). .0-R'-C(0)R'. -0-R^-C(0)OR'. -N(R').R'-N{R'^R'\ ^(O)p-R'-N(R^R^ (where p is 0 
to 2). -S(0)p-R^-C(0)OR^ (where p is 0 to 2). -N(RVcH(R'^)-C(0)OR^ 

15 R^ is a radical of formula (i): 



(i) 



where: 
r is 1 or 2; 

R" is hydrogen, alkyl. halo, haloalkyl. -N(R^R^ -C(R^)H-N(R*^R®, -OR^ 
20 -S(0)p-R®-N{R*)R® (where p is 0 to 2) or heterocyclylalkyi (where the heterocyclic 

ring is optionally substituted by one or more substituents selected from the group 

consisting of alkyl, halo, aralkyi. nitro and cyano); and 
each R^^ is independently hydrogen, alkyl. halo, forniyl, acetyl, -N(R^®)R^\ 

-C(R^)H-N(R'**)R'\ .C(R^)H-N^(R')(R'^2, -N(RVR'-C{0)OR^ 

25 -C(R')H-N(RVR®-C(0)0R'. -C(0)0R'. -OR^ -C(R')H-OR^ -S(0)p-R'' (where p is 

0 to 2), ^(R^)H-S(0)p-R'' (where p is 0 to 2), -S(0)p-N(R^R^ (where p is 0 to 2). 
-C(0)N(R^R^ -C(R^)H-N(RV(R^-0)rR' (where t is 1 to 6). -C(R')H-0-(R'-0)rR* 
(where t is 1 to 6), -OR^-CH(0H)-CH2OR^ -C(R^)H-0-R®-CH(OH)-CHrOR^ 
-C(R^)H-N{R^-RMCH(OH)]rCHrOR^ (where t is 1 to 6). 

30 -C(R')H-N(R')-S(0)rN(R'°)R'\ -C(R')H-N(R'°)-C(NR'VN(R'^R'\ or 
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-C(R^)H-N(R'^-C(NR'^>«'°; 

is halo; 

R^ and R^ are each independently hydrogen, alkyl. aryl or aralkyl; 
R^ is hydrogen or alkyl; 
5 each R^ is independently a straight or branched alkylene or alkylidene chain; 
each R^ is independently alkyl. aryl oraralkyi; 

R^° and R^^ are each independently hydrogen, alkyl. aryl. aralkyl. fomiyl, •OR^ -R'-OR^ 

-S(0)p-R'' (where p is 0 to 2), -R**-N(R*)R^ -R*-C(0)0R'. -C(0)-R''. -C(0)NH2. -C(S)NH2. 
-C(0)-N(R®)R^^ -C(S)-N(R^R^^ cycloalkyi (optionally substituted by one or more 

10 substituents selected from the group consisting of alkyl, halo and OR^). heterocyclyl 

(optionally substituted by alkyl. aryl, aralkyl. halo, haloalkyl. oxo. -0R^ •C(0)OR^ 
-N(R^R® or -C(0)N(R^)R®), or heterocydylalkyl (optionally substituted by one or more 
substituents selected from the group consisting of alkyl. aryl, aralkyl, halo, haloalkyl, oxo. 
-0R^ -C(0)OR^ -N(R^R' and •C(0)N(R')R'): 

1 5 or R^° and R^^ together with the nitrogen to which they are attached fomi a W-heterocyclic ring 

containing zero to three additional hetero atoms, where the A/-heterocylic ring is optionally 
substituted by one or more substituents selected from the group consisting of alkyl, aryl. 
aralkyl. oxo. =N(R^'). ^R^ ^(O)OR'. .R'•C(0)OR^ -N(R^R^ •R'.N(R^R^ -C(0)R'. 
-C(0)-(R®0)rR^ (where t is 1 to 6), and -(R®-0)rR^ (where t is 1 to 6); 

20 R^^ is a side chain of an a-amino acid; 

each R'^ is independently alkyl, haloalkyl. aryl, aralkyl. -R®-OR^ .R®.N(R^R^ -R*'-C(0)OR^ 

heterocyclyl (optionally substituted by one or more substituents selected from the group 

consisting of alkyl. aryl, aralkyl. halo, haloalkyl. -OR^ -C(0)OR^ -N(R^R^ 

and -C(0)N(R^)R^). or heterocydylalkyl (optionally substituted by one or more substituents 

25 selected from the group consisting of alkyl. aryl. aralkyl. halo, haloalkyl, -OR^, -C(0)OR^ 

-N(R^R^ and -C(0)N(R^R^); 
or R^ and R^^ together with the nitrogen to which they are attached fonri a W-heterocyclic ring 
containing zero to three additional hetero atoms, where the AHieterocyclic ring is 
optionally substituted by one or more substituents selected from the group consisting of 

30 alkyl. aryl. aralkyl. amino, monoalkylamino, dialkylamino, -OR®, -C(0)OR*. aminocarbonyl, 

monoalkylaminocarbonyl. and dialkylaminocarbonyl; and 
each R'® is independently alkyl. aryl. aralkyl. -R^-OR*. -R^-N(R^R^ cydoalkyi (optionally 

substituted by one or more substituents selected from the group consisting of alkyl, halo 
and -OR*), heterocydyl (optionally substituted by alkyl, aryl, aralkyl. halo, haloalkyl. -OR*, 

35 -C(0)OR*, -N(R*)R® or -C(P)N(R*)R®). or heterocydylalkyl (optionally substituted by one 
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or more substituents selected from the group consisting of atkyi. aryl, araikyl, halo, 
haloalkyi, -OR^ -C{0)0R'. -N(R^R® and -C(0)N(R^R^. or 
both R^S together with the nitrogen to which they are attached (and wherein the R^ substituent 
not present) form an aromatic AMieterocydic ring containing zero to three addib'onat 
hetero atoms, where the A/-heterocylic ring is optionally sut)stituted by one or more 
substituents selected from the group consisting of alkyl. aryl, araikyl. -OR^ -C(0)OR^ 
-R^-C(0)OR^ ^^(R^R^ .R^N(R^R^ -C(0)R', -C(OHR**-0)rR'* (where t is 1 to 6). and 
-(R^-OVR*^ (where t is 1 to 6). 

Of this group of compounds, a preferred subgroup of compounds are those compounds 



D is -NCH^CCO)-; 
Els -C(0)-N(H)-; 
is halo; 

R^ is hydrogen, ^R', -N(R'°)R'\ -0-R'-S(0)p-R^ (where p is 0 to 2). -0-R®-N(R'^R'\ 
-0-R'-0-C(0)R^ or ^R'.C(0)0R^ where: 
each R^ is hydrogen or alkyi; 

each R^ is independently a straight or branched alkylene chain; 
R® is alkyi; 

R^° and R" together with the nitrogen to which they are attached fonn a 

A/-heterocyclic ring containing zero to three additional hetero atoms; 
R^ is a radical of formula (i): 



where: 
ris 1; 

R^^ is halo; and 

R'* is in tfie 4-position and is -C(R^)H-N(R'^R^' where: 
R^ is hydrogen or alkyi; and 

R^° and R^^ are eac^ independently hydrogen, alkyi, -R®-OR^ or heterocyclyl; 
or R^*' and R^^ togetiier with the nitrogen to which they are attached fomi a 



wherein: 




piperazine ring optionally substituted by alkyi; and 



R^ is chloro. 
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Of this subgroup of compounds, preferred compounds are selected from the group 
consisting of: 

A/-(4-chlorophenyl)-2-[((4-((4-methylpiperazin-1-yl)methyl)-3-chlorothiophen-2- 
yl)carbonyl)amino]-3-methoxy-5-chloroi3enzamide; 
5 AK4-chlorophenyl)-2-[((4-((4-methylpiperazin-1-yl)methyl)-3-chlorothiophen-2- 
yl)carbonyl)amino]-3-hydroxy-5-chlorobenzamide; 
W-(4<hlorophenyl)-2-[((4-((4-methylpiperazin-1-yl)methyl)-3-chIorothiophen-2- 

yl)carbonyl)amtno]-5-fluorot)enzamide; 
W-(4-chlorophenyl)-2-[((4-((4-methylplperaz!n-1-yl)methyl)-3-chlorothiophen-2- 
10 yl)carbonyl)amino]-3-(ethoxycarbonyl)methoxy-5-chlorobenzamkle; 
A/-(4-chlorophenyl)-2-[((4-((4-methyipiperazin-1-yl)methyl)-3-chlorothlophen-2- 

yl)carbonyl)amino]-3-((acetoxy)ethoxy)-5-chlorobenzamide; 
A/-(4-chlorophenyl)-2-[((4-((4-methylplperazin-1-yl)methyl)-3-chlorothiophen-2- 
yl)carbonyl)amino]-3-(2-(morpholin-4-yl)etho)cy)-5-chloroben2amide; 
1 5 A/-(4-chlorophenyl)-2-[((4r((4-methylpiperazin-1 -yl)methyl)-3-chlorothiophen-2- 
yl)carbonyl)amino)-3-{(methylthio)methoxy)-5-chlorobenzamide; 
/V-(4-chlorophenyl)-2-[((4-((4-methylpiperazin-1-yl)methyl)-3-chlorothiophen-2- 

yl)carbonyl)amino]-3-(3-(morpholin-4-yl)propoxy)-5-chloroben2amide; 
W-(4-T:hlorophenyl)-2-[((4-((A/-methyl-A/-(2-hydroxyethyl)amino)methyl)-3Kdilorothiophe^^^ 
20 yl)carbonyl)amino>3-{morpholirv4-yl)-5-chlorobenzamide; 

A/-{4-chlorophenyl)-2-[((4-({A/'HTiethyl-A/KoxazoIin-2-yl)amino)methyl)-3-chlorothiophen^ 

yl)carbonyl)amino]-3-(morphoiin-4-yl)-5-chlorobenzamide; and 
A^(4-chlorophenyl)-24((4-{(/V-methyl-A/-(oxa2olin-2-yl)amino)methyl)-3-chlorothlophen 
yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide. 
25 Of the group of compounds described above, another preferred subgroup of compounds 

are those compounds wherein: 
D is -N(H)-C(0)-; 
E is «C(0)-N(H)s 
is methyl or chloro; 
30 is hydrogen or -OR^ 
R^ is a radical of formula (i): 
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where: 
r is 1 or 2; 

R" is alkyi, halo, OR* (where R* is alkyi) or heterocyclylalkyi (where the heterocyclic ring 

is optionally substituted by aikyl); and 
each R'" is independently hydrogen, alkyi. halo, fomiyl. -N(R^°)R", -C(R^)H-N(R'*^R". 

-C(R')H-N®(R'^(R%. -C{0)0R'. -C(R')H-0R*. -S(0)p-R" (where p is 0 to 2). 

-C(R^)H-S(0)p.R'* (where p is 0 to 2). -C(0)N(R*)R^ -C(R')H-N(R')-(R»-0)rR' 
(where t is 1 to 6), -C(R')H-0-(R'-0)rR* (where t is 1 to 6). 
-C(R')H-0-R^-CH(0H)-CH2-0R*. or-C(R')H-N(R*)-R'-(CH(OH)]rCH2-OR' (where 
t is 1 to 6); 

R^ is halo; 

R* and R^ are each independently hydrogen or alkyi; 
each R' is independently hydrogen or alkyi; 
each R' is independently a straight or branched alkylene chain; 
R^ is alkyi; 

R^" and R" are each independently hydrogen, alkyi. aryl. aralkyi, formyl. -C«^ -R'-OR*. 

-S(0)p-R" (where p is 0 to 2). -R•-N(R^R^ -R''-C(0)0R', -C(0)-R", -C(0)NH2. -C(S)NH2. 
-C(0)-N(R')R". -C(S)-N(R')R". heterocydyJ (optionally substituted by alkyi. aryl, aralkyi. 
halo, haloalkyl. oxo. -OR*. -C(0)0R'. -N(R^R"' or-C(0)N(R®)R^, orheterocydylalkyl 
(optionally substituted by one or more substituents selected from the group consisting of 
alkyi. aryl, aralkyi. halo, haloalkyl, oxo. -OR*. -C(0)OR'. -N(R')R*' and -C(0)N(R')R^); 

or R^° and R^^ together with the nitrogen to which they are attached form a A/^heterocydic ring 

containing zero to three additional hetero atoms, where the /V^terocylic ring is optionally 
substituted by one or more substituents selected from the group consisting of alkyi, oxo, 
-N(R^R*, -R'-C(0)OR', -C(0)R', and -C(0>-(R'.0)rR' (where t is 1 to 6); 

R" is alkyi. haloalkyl, aryl, aralkyi. -R'-OR'. -N(R*)R*. -R'-N(R')R', -R'-C(0PR', heterocydyl 
(optionally substituted by one or more substituents selected from the group consisting of 
alkyi. aryl, aralkyi. halo, haloalkyl, -OR^ -C(0)0R'. -N(R')R*, and -C(0)N(R*)R^. or 
heterocydyialkyl (optionally substituted by one or more substituents selected from the 
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group consisting of alkyi, aryl, araUcyi, lialo. haloallcyi. -OR*. -C(0)0R', -N(R')R'. and 
.C{0)N(R')R«): 

or R' and R^' togettier with the nitrogen to which they are attached fbmi a AMieterocycfic ring 
containing zero to three additional hetero atoms, where the A/-heterocyciic ring Is 
5 optionally sutjstituted by one or more sut)stituents selected from the group consisting of 

alkyl, aryl, aralkyi, amino, monoalkylamino, dialkylamino. -OR*. -C(0)OR'. aminocarljonyl, 
monoalkylaminocartionyl, and dialkylaminocartxinyl; and 
each R" is independently alkyl. aryl, aralkyi. -R'-OR*. -R"-N(R')R*. cydoalkyl (optionally 

sui}stituted by one or more substituents selected from the group consisting of alkyl, halo 
1 0 and -OR*), heterocydyl (optionally substituted by alkyl. aryl. aralkyi. halo, haloalkyi, -OR*. 

-C(0)OR*. -N(R*)R* or .C(0)N(R*)R*), or heterocydylalkyl (optionaHy substituted by one 
or more substituents selected from the group consisting of alkyi, aryl, aralkyi, halo, 
haloalkyi. -OR*, -C(0)OR*, -N(R*)R* and -C(0)N(R*)R^. or 
both R'*'s together with the nitrogen to vititoh they are attached (and wherein the R® substituent is 
1 5 not present) form an aromatic W-heterocyclic ring contairnng zero to three additional 

hetero atoms, where the AZ-heteroc^lic ring is optionally substituted by one or more 
substituents selected from the group consisting of alkyl. aryl. aralkyi, -OR*, -C(0)OR*. 
-R*-C(0)OR*, -N(R*)R*, -R*-N(R*)R*, -C(0)R*. -C(OHR*-0)rR* (where t is 1 to 6), and 
-(R*-0)rR* (where t is 1 to 6). 
20 Of this subgroup of compounds, a preferred class of compounds are those compounds 

wherein: 

R^ is a radical of fonnula (i): 

(R^\ (0 

where: 
25 ris1or2; 

R" is halo, alkyl or 4-methylpiperazin-1-yl, and 
each R'* is independently hydrogen or -C(R^)H-N(R^")R" where: 
R' is hydrogen or alkyl; 

R" and R" are each independently hydrogen, alkyl. aryl. aralkyi, foniiyl, -OR*, -R*-OR*, 
30 -S(OVR" (wh re p is 0 to 2), -R*-N(R*)R*, -R*-C(0)OR*. -C(0)-R", -C(0)NH2, 

• rst^\ m/d5\o15 /%/^\ ^t/rt5\n15 t.^j. » a: t.-«^..A__ii 

-w\w/iiii 12, -^\w/-i*\i* /•\ , -w\w/-i^\i \ /i\ , iidviww/ui/i ^vpuuiiaiiy ouuouiuit^ 
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alkyl. aiyl, aralkyi, halo, haloalkyi. oxo, -OR*, -C(0)0R'. -N(R')R' or 
-C(0)N(R^R'), or heterocydylallcyl (optionally substituted by one or more 
sut)stituents selected from the group consisting of alkyl, aryl, aralkyi, halo, 
haloalkyi, oxo. -OR^ -C(0)0R'. -N(R')R* and -C(O)N(R'0R^ where: 
each R' and R* are independently hydrogen or alkyl; 
each R' is independently a straight or branched alkyiene chain; and 
each R" is alkyl, haloalkyi, aryl, aralkyi. -R'-OR*. -R'-N(R')R*. 

-R'-CppR*. heterocydyl (optionally substituted by one or more 

substituents selected from the group consisting of alkyl, aryl, 

aralkyi, halo, haloalkyi, -OR*, -C(0)OR'. -N(R')R*, 

and -C(0)N(R')R*). or heterocydylalkyl (optionally substituted by 

one or more sul)stituents selected from the group consisting of 

alkyl, aryl. aralkyi, halo, hatoalkyi, -OR*, -C(0)OR*. -N(R')R^ and 

-C(6)N(R*)R^. 

Of this dass of compounds, preferred compounds are selected from the group consisting 

of: 

/V-{4-chlorophenyl)-2^((3-methylthiophen-2-yl)carbonyl)amino]-5-chlorobenzamide; 

A/-(4-chlorophenyl)-2-{((3-((4.methylpiperazin-1-yl)methyl)thiophen-2-yl)carbonyl)amino>5- 
chlorobenzamide; 

W-(4-chIorophenyl)-2-[((5-((dimethylamino)methyl)-3-chlorothiophen-2-yl)carbonyl)amino]-5- 
chlorobenzamide; 

/V-(4-chlorophenyl)-2-[((3-chloro-5-(W'-methyl-W'-(2-hydroxyethyl)amino)methylthiophen-2- 
yl)carbonyl)aminc]-5-chlorol>enzamide; 

AK4-chiorophenyl)-2-[((3-chloro.5-(A/-methyl-/\/'-(ethoxycarbonylmethyl)amino)methylthiophen- 
2-yt)carbonyl)aminoh5-chlorobenzamKle; 

AK4-chtorophenyl)-2-K(3-chloro-5-(W4nethyl-A/Hcarboxymethyl)amino)methylthiophen-2^ 
yOcarbonyl)amino]-5-chloroben2amide; 

A/-(4-chlorophenyI)-2-[((3-chloro-5-(W'./V'-di(2-hydroxyethyl)amino)methyl)thiophen-2- 
yOcarbonyl)amino]-5-chlorobenzamide; 

AK4-chlorophenyl)-2-[((3-chloro-5-(((Ar-(3-dimethylaminophenyl)amino)methyl)thiophen-2- 
yl)carbonyl)amino]-5-chlorobenzamide; 

/\/-(4-chlorophenyl)-2-[((3-chloro-4,5-di((/7-propyl)aminomethyI)thiophen-2-yl)carbonyl)amino]-5- 
chlorot)enzamide; 

AK4-chlorophenyl)-2-I((3-chloro-5-({A/'-methyl-/V'-(2- 

dimethylaminoethyl)amino)methyI)thk)phen-2-yl)carbonyl)aminol-5-chlorobenzamide; 
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A^(4-chlorophenyl)-24((3-chloro-4-({W'-methyl-/VK^^ 

yOcarbonyl)amino]-5-chiorobenzamide; 
W-(4-chlorophenyl)-2-[((3-chloro-4K(W'-meth^^^^ 

(ethoxycarbonylmethyl)amino)methyl)thiophen-2-yl)carbonyl)amino]-5-^ 
5 A/-(4K*lorophenyl)-2.[({3-chloro^^(W'-methy|.A/'-^ 

dimethylamtnoethyi)amino)methyl)thiophen-2-yl)carbonyl)ami 
W-<4-^lorophenyl)-2-{((3-chlorc>-4-((A/^3-(imida2ol-1-yl)pro 

yl)carbonyI)amino]-5-chlorobenzamide: 
/V-(4-chlorophenyl)-2-[((3-chloro-4-((W'"methyl-A/'-{3- 
10 (dimethylamino)propyl)amino)methyl)thiophen-2-yl)carbonyl)amino]-5-ch 
A/-(4-ctilorophenyl)-2-[((3-chloro-4-((W-(2-methylpropyl)arnino)methy^ 

yl)carbonyl)amino]-5-chlorobenzamide; 
A/-(4-chlorophenyl)-2-[({3-chloro-4-((A/-methyl-/V-(1-methylpiperidin-4- 



1 5 W-(4-chlorophenyI)-2-(((3-chlorcM-((W'K2-(morpholin-4-yl)ethyl)amino 
yl)carbonyl)amino]-5-chlorobenzamide; 
A/-{4-chlorophenyl)-2-[{(3-chloro-4-((A/-methyl-/V-hydroxyamino)methy^ 

yl)carbonyI)amino]-5-chlorobenzamide; 
A/-{4-chlorophenyl)-2-[{(3<hloro-4-((/V-methyl-A/42-diethylam 
20 2-yl)carbonyl)amino]-5-chIorobenzamide; 

/V-(4-chlorophenyl)-2-[((3-chloro-4«((/V'-(2-hydroxyethyl)l-A/'-(2-(mo^^ 

yl)ethyl)amino)methyl)thiophen-2-yl)carbonyl)amino]-5-chlorobenzamide; and 
A/-(4Kdilorophenyl)-2-[((3-chloro-4-{(/V'-methyl-A/-{2-(py 

yl)ethyl)amino)methyl)thiophen-2-yl)carbonyl)amino]-5-chloroben2amide. 
25 Of the subgroup of compounds described above, another preferred dass of compounds 

are those compounds wherein: 
is a radical of formula (i): 



yl)amino)methyl)thiophen-2-yl)carbonyl)amino]-5-chlorobenzamide: 




30 



where: 



wit* ^ r\r O* 
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R^^ is haio or alkyi, and 

each R^* is ind pendenUy hydrogen, alkyi or-C(R^)H-N(R^°)R^^ where: 
R^ is hydrogen or alkyI; and 

R^^ and R^^ together with the nitrogen to which they are attached fonm a AMieterocydic 
5 ring containing zero to three additional hetero atoms, where the A/^eterocylic ring 

is optionally substituted by one or more substituents selected from the group 
consisting of alkyl. oxo, -N(R*)R^ -R®^(0)OR*, -C(0)R^ and -C(OHR'*-0)rR* 
(where t is 1 to 6) where 
each R^ is hydrogen or alkyl; and 
10 R^ is a straight or branched alkylene chain. 

Of this dass of compounds, preferred compounds are selected from the group consisting 

of: 

AK4-chlorophenyl)-2-[((4-methyl-3-chlorothiophen-2-yl)carbonyl)amino]-5-chl^ 
A/-(4K:hlorophenyl)-24((3-chloro-5-((4-(carboxymethyl)piperazin-1-^^ 
1 5 yl)carbonyl)amino]-5-chlorobenzamide; 

/V-(4-chlorophenyl)-2-I((4-((4-methylpiperazin-1-yl)methyl)-3-chlorothiophen-2^ 

yl)carbonyl)amino]-5-chlorobenzamide; 
A#-(4K:hlorophenyl)-2-[((5-((4-methylpipera2in-1-yl)methyl)-3-chlorothiophen^^^ 

yl)carbonyl)amino]-5-chlorobenzamide; 
20 A/-<4-chlorophenyl)-2-[((3-chlbro-5-((4.(ethoxycarbonylmethyl)pipera2in-1-yl)meth 

yl)carbonyl)amino]-5-chlorobenzamide; 
A/-(4K;hlorophenyl)-24((3-chloro-5-(thiomorpholin-4-yl)methylthiophen-2-yl)carbonyl)ami^^^ 

chlorobenzamide; 

/V-(4-chlorophenyI)-2-I((3-chloro-5-(morpholin-4-yl)methylthiophen-2-yl)carbonyl)amino]-5- 
25 chlorobenzamide; 

A^(4-chlorophenyl)-2-[((3-chloro-5-(1-(oxo)thiomorpholin-4-yl)methylthiophen-^^ 

yl)carbonyl)amino]-5-chlorobenzamide; 
AK4-chlorophenyl)-2-[((3-chloro-5-((4-(((2-(2-methoxyethoxy)ethoxy)methyl)carbon^ 
1-yl)methyl)thiophen-2-yl)carbonyl)amino]-5-chlorobenzamide; 
30 /V-(4-chlorophenyl)-24((4-(morpholin-4-yl)methyi-3-chlorothiophen-2-yl)carbonyl)a^ 
chlorobenzamide; 

A/-(4<hlorophenyl)-2-I((3-chloro-5-{1 .1 .4-tri(oxo)thiomorpholin-4-yl)methytt 

yl)carbonyi)amino]-5-chlorobenzamide; 
W-(4-chlorophenyl)-24((3Krfiloro-4-(thiomorphorin-4-yl)methylthiophen-2-yl) 
35 chlorobenzamide; 
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A^(4-chlorophenyl)-2-[((3<hloro-5-((imidazol-1-yl)methyl)thio 

chlorobenzamide; 
A^(4<hiorophenyl).2-I((3-chloro-5-methyW-((4-me%^ 

yl)carbonyl)amino]-5-chlorobenzamicie: 
5 W-(4<hlorophenyl)-2-[((3-chloro-4-methyl-5-((4-methylpipera2in- 

yl)cart>onyl)amino]-5-chlorobenzamicle; 
A^(4.chlorophenyl)-2-[((3-chloro-4-((4H-1,2.4-tria2oI-1-yl)methy^ 

5-chlorobenzamide; 
AK4-chiorophenyl)-2-[((3-chIoro-4-((imidazol-1-yl)methyl)thiophen^ 
10 chlorobenzamide; 

A/-(4-chlorophenyl)-2-I((3-chloro-4-((tetra2ol-1-yl)methyl)thiophen-2-yO 

chlorobenzamide; 

/V-(4-chlorophenyl)-2-[((3-chtoro-4-((tetrazol*2-yl)methyl)thiophen-2-yl)carbony^ 
chlorobenzamide; 

1 5 A/-(4-chlorophenyl)-2-[((3-chloro-4-((pyrazoH *yl)methyl)thiophen-2-yl)carbonyl)amino]-5- 
chlorobenzamide; 

A/-(4-chlorophenyl)-2-I((3-chloro-4-{(1,2,34riazol-1-yl)methyOthiophen-2-yl)carbonyl)amin 
chlorobenzamide; 

A/-(4-chlorophenyl)-2-[((3-chloro-4-((4-(2-(2-hydroxyethoxy)ethyl)piperazin-1- 
20 yl)methyl)thiophen-2-yl)carbonyl)amino]-5-chlorobenzamide; 

W-(4-chlorophenyl)-2-[((3-chloro-4-((1,2.3-triazol-2-yl)methyl)thiophen-2-yO 
chlorobenzamide; 

W-(4-<:hlorophenyl)-2-[((3-chloro-4-((4-ethylpiperazin-1-yl)methyl)thioph^ 
5-chlorobenzamide; 

25 W-(4-chlorophenyl)-2-[((3-chloro-4-((4-oxomorpholin-4-yl)methyl)thiophen-2-yl)carbonyl)aminol- 
5-chiorobenzamide; 
W-(4-chlorophenyl)-2-[((3-chloro-4-{(4-acetylpiperazin-1-yl)methyl)thiophen-2- 

yl)carbonyl)amino]-5-chlorobenzamide; and 
A/-(4-chlorophenyl)-2-[{{4-((2-aminoimldazol-1-yl)methyl)-3-chlorothiophen-2- 
30 yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide. 

Of this subgroup of compounds described above, another prefen-ed class of compounds 
are those compounds wherein: 
is a radical of formula (i): 
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where: 
r is 1 or 2; 

R^^ is halo or alkyi, and 
5 each R^^ is independently -C(R^)H-S(0)p-R^^ where: 
p is 0 to 2; 

R^ is hydrogen or alkyi; and 

R'^ is alky!. .R®.N{R^R® or -R®-C(0)OR^ where: 

R^ and R® are each independently hydrogen or alkyi; and 
10 each R^ is independently a straight or branched alkylene chain. 

Of this class of compounds, prefemed compounds are selected from the group consisting 

of: 

/V-(4-chlorophenyl)-2-[((3K:hloro-5-({methylthio)methyl)thiophen-2-yl)cartw 
chlorobenzamide; 

1 5 A^(4-chlorophenyl)-24((3-ch!oro-5-(((methoxycarbonylmethyl)thio)methy 

yI)carbonyOamino]-5-chlorobenzamide; 
/V-(4-chlorophenyl)-2-[((3-chloro-5K((methoxycart)onylmethyl)suffi 

yl)cartx)nyl)amino]-5-chlorobenzamide; 
A/-(4-chlorophenyl)-2-I((3-chloro-5-((methylsulfinyl)methyl)thiophen-2^^^ 
20 chlorobenzamide; 

A/-<4-chlorophenyl)-2-I{(3-chloro-5-(((carboxymethyl)thio)methyl)thiophe^^ 

5-chlorobenzamide; 
/V-(4-chlorophenyl)-24((3-chloro-5-((methylsulfonyl)methyl)thiop 

chlorobenzamide; 

25 A/-(4-chlorophenyl)-2-K(3-chloro-5-(((2-(dlmethylamino)ethyl)thio)methyl)thiophen-2- 
yl)carbonyl)amino]-5-chlorobenzamide; 
A/-(4-chlorophenyl)-2-[((3-chloro-5-(((2-^dlmethylamino)ethyl)sulfiny^^ 

yl)carbonyl)amino]-5-thlorobenzamide; 
A^(4-chlorophenyl)-2-|((3-chloro-4-({methylthio)methyl)thiophen-2-yl)ca*^ 
30 chlorobenzamide; 

W-(4-chlorophenyl)-2-l((3-chloro-4-(((methoxycarbonylmethyl)thio)m thyl)thiophen-2- 
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yl)carbonyl)amino]-5-chlorobenzamide; 
/V.{4-chlorophenyl)-2-[((3-chloro-4-(((2-(dimethylam 

yl)carbonyl)amino]-5-chlorobenzamide; 
Af-(4-chlorophenyl)-2-[((3'^hloro-4K(methylsulfonyl)me%^ 
5 chlorobenzamide; and 

WK4-€hlorophenyl)-2-K(3-chloro-4-((me%lsulfinyl)methyl)m 

chlorobenzamide. 

Of the subgroup of compounds described above, another preferred class of compounds 
are those compounds wherein: 
10 is a radical of fomiula (i): 




where: 
r is 1 or 2; 

R^^ is halo or alkyl. and 

15 each R'' is independently formyl. -N(R'°)R". -C(0)0R'. .C(R^)H-0R^ or -C{0)N(R^R^ where: 
R* and R® are each independently hydrogen or alkyl; 
R^ is hydrogen or alkyl; and 
R^^ and R^^ are independently hydrogen or alkyl. 

Of this class of compounds, preferred compounds are selected from the group consisting 

20 of: 

W-(4-chlorophenyl)-2-[((3-chloro-5-carboxythiophen-2-yl)carbonyl)amino]-5-^lor^ 
and 

A^(4-chlorophenyl)-2-[((3-chloro-4-(hydroxymethyl)thiophen-2-yI)carbonyl)am 
chlorobenzamide. 

25 Of the subgroup of compounds described above, another preferred class of compounds 

are those compounds wherein: 
R^ is a radical of formula (i): 



wo 99/32477 



-80- 



PCT/EP98/07650 



(R^ (0 

NArtiere: 
r is 1 or 2; 

R^^ is alkyl. halo or -OR^ (where R^ is alkyi), and 

each R'^ is independently hydrogen, halo. -C(R^)H-N®(R^(R^^2. -S(0)p-R^*, 

-C(R^)H-N(RV(R''-0)rR'' (where t is 1 to 6). ^(R^)H.CKR*-0)rR^ (where t is 1 to 6). 
-C(R^)H-0-R®-CH(OH)-CHrOR^ or ^(R')H-N(RVRMCH(0H)]t-CHrOR^ (where t is 1 to 
6) where: 

R^ and R^ are independently hydrogen or alkyl; 
R^ is hydrogen or alkyl; 

each R^ is independently a straight or branched alkylene chain; 

R^° and R" are independently hydrogen, alkyl or -R®-OR^ where R' is a straight or 

branched alkylene chain and R^ is hydrogen or alkyl; and 
R'*isaIkylor-N(R^R^;and 

each R^** is independently alkyl, aryl, aralkyl. -R*OR^ -R®.N(R^R®. cydoalkyl 

(optionally substituted by one or more substituents selected from the group 
consisting of alkyl, halo and -OR^. heterocydyl (optionally substituted by 
alkyl, aryl, aralkyl. halo, haloalkyi, •OR^ ^(0)0R^ -N(R*)R® or 
-C(0)N(R®)R®), or heterocydylalkyi (optionally substituted by one or more 
substituents selected from the group consisting of alkyl, aryl, aralkyl. halo, 
haloalkyi, -OR^ -C(0)OR^ 4^(R^R® and -C(0)N(R*)R^, or 

both R^S together with the nitrogen to which they are attached (and wherein the 
R' substituent is not present) form an aromatic N-heterocydic ring 
containing zero to three additional hetero atoms, where the A/-heterocyiic 
ring is optionally substituted by one or more sut>stituents selected from the 
group consisting of alkyl, aryl, aralkyl. -OR^. -C(0)OR^ -R®-C(0)OR^ 
-N(R^R^ -R'.N(R^R^ -C(0)R^ -C(OHR®-0)r«^ (where t is 1 to 6). and 
-(R®-0)rR^ (where t is 1 to 6). 
Of this dass of compounds, preferred compounds are selected from the group consisting 

of: 
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^-(4K*llorophenyl)-2^((3-chlo^o-4-((A^;/V'Klimethy^^^^ 

hydroxyethyl)ammonio)methyl)thiophen-2-yl)carbonyl)amino]-5^ 
W-(4-chlorophenyl)-2-I{(3-chloro-4-((((2-hydroxyetho^^^ 

yl)carbonyl)amino]-5-chlorobenzamide; 
5 W-(4-chlorophenyl)-2K((3-chloro-4-({2-(2-methoxyem^ 

yl)carbonyl)amino]-5-chlorobenzamide; 
N-(4-chlorophenyl)-2-l((3-chloro-4-((2-(2-(2-methoxyethoxy)e 

yl)carbonyl)amino]-&-chlorobenzamide; 
A/K4-chlorophenyI)-2-I((3-chloro-4-((2-methoxyethoxy)methyl)th^^ 
10 chlorobenzamide; 

W.(4-chlorophenyl).2-I((3-chloro-4-((A/;/V'-dimethyU^^^ 

hydroxypropyl)ammonio)methyl)thiophen-2-yl)carbonyl)amino]-5-chlorobenza 
W-(4-chlorophenyl)-2-I((3-chloro-4-((A/'-methyl-A/-{2,3<lihydrox^ 

2-yl)carbonyl)amino]-5-chloroben2amide; 
15 A/.(4-chlorophenyl)-2-[((3<hloro-4-((W'-methyl-A/'-(2,3.4.5,6 

pentahydroxyhexyl)amino)methyl)thiophen-2-yI)carbonyl)amino]-5K:hlorobe^ 
Af-(4-chlorophenyl)-2-[((3-chloro^((A/-methyl-A/'-(2- 

(hydroxyethoxy)ethyI)amino)methyI)thiophen-2-yl)caitonyl)amino]-5-chlorobenzam 
W-(4-chlorophenyl)-2-[((3-crfiloro-4-(methylsulfonyl)thiophen-2-yl)cai^^ 
20 methylbenzamide; 

/V-(4-chlorophenyl)-2-[((3-chlorothiophen-2-yl)carbonyl)amino]-5-methylben^ 
W-(4-chlorophenyl)-2-l((3-bromothiophen-2-yl)carbonyl)amino]-5-methylben^ 
W-(4-chlorophenyl)-2-[((3-chloro-4-((1-methylethyl)sulfonyO^^^^ 

methylbenzamide; 

25 W-(4-chlorophenyl)-2-[((4-(methylamino)sulfonyl-3-methylthiophen-2-yl)carbonyl)a 

methylbenzamide; and 
A/-(4-chlorophenyl>-2-[((3-methoxythiophen-2-yl)carbonyl)aminol-5-methyIbenzamide. 

Of the compounds of fomiula (1) described above, another preferred group of 
compounds are those compounds of formula (I) wherein: 
30 Ais-CH-or=N-; 
m is 1 to 3; 
nis 1 to4; 

D is -N(H)«C(0)- or -N(H)-CHr: 

E is -C(0)-N(H)-; (where the nitrogen atom is bonded to the aromatic ring containing the 
35 substituent); 
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each is independently hydrogen, alkyi, aryl, aralicyl, halo, haloalkyi, cyano, -OR', -S(0)p-R^ 

(where p is 0 to 2), -C(0)OR*. -C(0)N(R^R*, -N(R')R«, -aC(0)R'. or 

-N(R')-CH(R^)-C(0)0R'; 
R^ is hydrogen, alkyl. aryl. araUcyl, halo, haloalkyi, cyano. -OR^ -S(0^-R" (where p is 0 to 2). 

-C(0)OR'. -OC(0)-R'. -C(0)N(R')R^ -N(R"^R", .C(R')H-0R'. - C{R')H-S(0)p-R' (where 

p is 0 to 2), -0-R"'-S(0)p-R' (where p is 0 to 2), .C(R')H-N(R*)R', 

-0-R'-CH(OH)-CHrN(R'')R" -0-R'-N(R'"^R", -0-R'-0-C(0)R'. 

-0-R'-CH(OH)-CHrOR': -O-(R'-0)rR' (where t is 1 to 6). -0-R'-C(0)R'. 0-R*-C(0)OR', 

-N(R')-R»-N(R^'^R^', -S(0)p-R'-N(R*)R* (where p Is 0 to 2), -S(0)p-R'-C(0)OR' (where p 

is 0 to 2), or -N(R')-CH(R")-C(0)0R'; 
R' is a radical of formula (ii): 



where V is 1 to 4; 

R" is hydrogen, alkyl. halo, haloalkyi. -N(R')R^ -C(R')H-N(R^R®. -OR*. 

-S(0)p-R''-N(R*)R® (where p is 0 to 2) or heterocydylalkyl (where the heterocyclic 
ring Is optionally substituted by one or more substituents selected from the group 
consisting of alkyl. halo, aralkyi, nitro and cyano); and 

each R" is independently hydrogen, alkyl, halo, fomiyl. acetyl. -N(R^°)R", 

-C(R')H-N(R'°)R". -C(R^)H-N®(R')(R")2, -N(R*)-R''-C{0)0R', 

-C(R')H-N(R*)-R*-C(0)0R', -C(0)0R', -or', -C(R')H-0R'. -S(0)p-R" (where p is 
0 to 2), -C(R')H-S(0)p-R" (where p is 0 to 2), -S(0)p-N(R')R' (where p is 0 to 2). 
-C(0)N(R')R*, -C(R')H-N(R')-(R'-0)rR* (where t is 1 to 6). ^(R')H-0-(R'*-0)rR' 
(where t is 1 to 6), -0-R'-CH(0H)-CHr0R'. -C(R^)H-0.R'-CH(0H)-CHr0R', 
-C(R^)H-N(R')-R''-[CH(OH)lrCHrOR' (where t Is 1 to 6), 
-C(R')H-N(R')-S(0)2-N(R'°)R". -C(R')H-N(R"VC(NR")-N(R'")R". or 

-c(r')h-n(r"Vc(NR")-r'": 

each R"* is independently hydrogen, alkyl, halo, haloalkyi, cyano, nitro. -OR*, -C(0)OR*, -N(R')R'. 
-C(0)N(R')R». or-R'-N(R')R': 




R 



13 
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and are each independently hydrogen, alkyl. aryl or aralkyi; 
each R^ is independently hydrogen or ali<yl; 

each R® is independently a straight or branched alkylene or alkylidene chain; 

each R® is independently alkyl, aryl or araikyi; 
5 R^** and R" are each independently hydrogen, alkyl. aryl, aralkyi, formyi. -OR^ -R^-OR®, 

^(0)p-R'' (where p is 0 to 2), -R®4^(R^R^ -R'-C(0)OR^ -C(0)-R'', -C(0)NH2, -C(S)NH2. 
-C(0)-N(R^R'^ -C(S)-N(R^)R^^ cydoalkyl {optionally substituted by one or more 
substituents selected from the group consisting of alkyl, halo and -OR^). heterocyclyl 
(optionally substituted by alkyl, aryl. aralkyi, halo, haloalkyl. oxo, -OR^, -C(0)OR^ 
10 -N(R^)R^ or -C(0)N{R^)R®), or heterocyclylalkyi (optionally substituted by one or more 

substituents selected from the group consisting of alkyl, aryl, aralkyi, halo, haloalkyl. oxo, 
-0R^ -C(0)OR^ -N(R^R' and -C(0)N(R*)R^: 

or R^° and R^^ together with the nitrogen to which they are attached form a A/-heterocydlc ring 

containing zero to three additional hetero atoms, where the A/-heterocylic ring is optionally 
1 5 substituted by one or more substituents selected from the group consisting of alkyl. aryl, 

aralkyi, oxo. =N(R''), .OR^ •C(0)OR'. .R'-C(0)OR^ -N(R^R^ .R^-N(R^)R^ •C(0)R^ 
-C(0)-(R®-0)rR^ (where t is 1 to 6), and -(R'-O)rR^ (where t is 1 to 6); 

R^^ is a side chain of an a-amino acid; 

R^^ is alkyl, haloalkyl. aryl. aralkyi, -R®-OR^ .N(R^R^ -R®-N(R^R^ -R®-C(0)OR^ heterocyclyl 
20 (optionally substituted by one or more substituents selected from the group consisting of 

alkyl. aryl. aralkyi. halo, haloalkyl. -OR^ -C(0)OR^ -N(R^R^ and -C(0)N(R^R^). or 
heterocyclylalkyi (optionally substituted by one or more substituents selected from the 
group consisting of alkyl. aryl, aralkyi, halo, haloalkyl, -OR^ -C(0)OR^ -N(R^R^ and 
-C(0)N(R^R^); 

25 or R^ and R^* together with the nitrogen to which they are attached form a ^-heterocyclic ring 
containing zero to three additional hetero atoms, where the /V-heterocyclic ring is 
optionally substituted by one or more substituents selected from the group consisting of 
alkyl, aryl, aralkyi. amino, monoalkylamino. dialkylamino, •OR^ -C(0)OR^ aminocarbonyl, 
monoalkylaminocarix)nyl, and diaIkylaminocart)onyl; and 

30 each R'* is independently alkyl. aryl. aralkyi, -R®-OR^ -R'•J^(R^R^ cydoalkyl (optionally 

substituted by one or more substituents selected from the group consisting of alkyl. halo 
and -OR^. heterocyclyl (optionally substituted by alkyl, aryl, aralkyi. halo, haloalkyl, -OR*, 
-C(0)OR^ 4^(R^R® or -C(0)N(R*)R*^. or heterocyclylalkyi (optionally substituted by one 
or more substituents selected from the group consisting of alkyl. aryl. aralkyi. halo. 

35 haloalkyl, OR^ -C(0)OR^ -N(R'*)R® and .C(0)N(R*)R**), or 
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both R^^s together with the nitrogen to which th y are attached (and wherein the substrtuent is 
not present) form an aromatic AAhetero^dic ring containing zero to three additional 
hetero atoms, where the AMieterocylic ring is optionally substituted by one or more 
substituents selected from the group consisting of alkyl. aryl, aralkyl, ^R^ -C(0)OR*, 
-R'-C(0)OR^ -N(R^R^ -R^N(R^R^ .C(0)R^ -C(0HR'-O)rR' (where t is 1 to 6), and 
-(R®-0)rR^ (where t is 1 to 6); and 

each R^^ is independently hydrogen, alkyl. aryl. aralkyl. cyano, -OR^ -R®■OR^ -C(0)OR^ 
-R'-C(0)OR^ -C(0)-N(R^R^, or -R**.C(0).N(R')R^ 

Of this group of compounds, prefenred compounds are selected from tlie group consisting 

of: 

A/-phenyl-2-[((3-chlorobenzo[/)]thien-2-yl)carbonyl)amino]-5-methylben2amide; 

AKpyridin-3-yl)-2.[((3K:hloroben2oId]thien-2-yl)carbonyl)amino]-5-methylben2a 

A/-(pyridin-2-yl)-2-[((3-chloroben2o[/)]thien-2-yl)carbonyl)amino]-5-methylb^ 

W-(4-methoxyphenyl)-2-[((3-chlorobenzo[6]thien-2-yl)carbonyl)amino]-5-methylbera^ 

/V-(3-fluorophenyl)-2-[((3-chlorobenzo[6]thien-2-yl)carbonyl)amino]-5-methylben2amide; 

A/-(4-chlorophenyl)-2-[((3-chloroben2o[6]thien-2-yl)carbonyl)aminoJ-5-methylt>^ 

A/-^4-bromophenyl)-2-[((3-chlorobenzo[6]thlen-2-yl)carbonyl)amino]-5-methylbenzami^^ 

A/-(5^loropyridin-2-yl)-2-[((3-chlorobenzoI6]thien-2-yl)carbonyI)arnino]-5- 

W-(3-chlorophenyl)-2-[((3-chlorobenzo[6]thien-2-yl)carbonyl)amino]-5-methylbenzami^ 

A/'(3-methylphenyI)-2-[((3-<:hlorobenzo[61thien-2-yl)carbonyl)amino]-5-methylbenzamld^ 

W-(4-chloro-2-methylphenyl)-24((3-chloroben2o[d]thien-2-yl)carbonyO 
methylbenzamide; 

A/-(4-cyanophenyI)-2-[((3-chlorobenzo[5]thien-2-yl)carbonyl)amino]-5-methylbenzam 

W-(4-f!uorophenyI)-2-[((ben2o[blthien-2-yl)carbonyl)amino]-5'methylbenzamide; 

A^(4-fluorophenyl)-2-[((3-methylbenzo[fc]thien-2-yl)carbonyl)amino]-5-methylbenza 

A/-(4-chlorophenyl)-2-[((3-methoxyben20[/)]thien-2-yl)carbonyl)amino]-5-methylbe^^ 

A^(4-fluorophenyl)-2-[((3-chloroben2oI6]thien-2-yl)carbonyi)am!no]bera^ 

W-(4-fluorophenyl)-2-I((3<hlorobenzo[b]thien-2-y!)carbonyl)amino]-5-met 

W.(4-bromophenyl)-2.[((3.chlorobenzo[6]thien-2-yl)carbonyl)amino]-5-chloro 

A/-phenyl-24((3K*ilorobenzo[/)Jthien-2-yl)carbonyl)amino]-3-methylbenzamide; 

A/K4-fluorophenyl)-2-[((3-chlorobenzo[ftJthien-2-yl)carbonyl)amino]-^ 

yl)methylbenzamide; 
A^(4-<:hlorophenyl)-2.[((3-chloroben2otb]thien-2-yl)carbonyl)aminoH^ 

(trifluoromethyl)benzamide; 
A/-(4-fluorophenyI)-2-[((3-chlorob n2oIft]thien-2-yl)carbonyl)amino]-5- 
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(dimethylamino)methyibenzamide; 
AK4-chlorophenyl)-2-I((3K:hlorobenzo[61thier^2-^^ 
yl)benzamide; 

A^(4-fluorophenyl)-2-[((3rchloroben2oIi)]thierv-2-yl)car^ 

5 A/-(4K:hlorophenyl)-24((3<hlorobenzot6]thien-2-yl)carbonyl)am 
N-phenyl-2-l((3-chlorobenzo[61thien-2-yl)carbonyl)amino^ 
A^phenyl-24((3-chloiX)benzo[61thien-2-yl)carbonyI)am 
A/-(4-chlorophenyl)-2-[((3-crfilorobenzoIft]thier^^^ 
W-(4-chlorophenyl)-24((3-chlorobenzo[61thierv2-yl)carbo^^^ 

10 W.phenyl-2-[({3-diloroberizo[toJthien-2-yl)carbonyl)amino^3-me 

/V-phenyl-2-I((3-chlorobenzo[61thien-2-yl)carbonyl)amino]-34iydro^^ 
A^(4Kdilorophenyl)-24((3-chloroben2oI/)Jthien-2-yI)ca*^ 
/V-<4K:hiorophenyl)-24((3-chloroberu2o[ft]thien-2-yl)carbonyI)a^ 
W-(4-chlorophenyl)-2-[((3-K:hlorobenzo[/)]thien-2-yl)carbonyl)ami 

15 AK4-chlorophenyl)-2-I((3-<;hlorobenzo[6]thien-2-yl)carbonyl)a 

W-(4-chlorophenyl)-2-[((3-chlorobenzo[ft]thien-2-yl)carbonyl)aminoh^^ 
W-(4-chIorophenyl)-24((3-chloroben2oIb]thien-2-yl)carbonyI)aminol^ 
W-(4-crfiiorophenyl)-2-I((3-chlorobenzo[b]thierh2-yl)caitonyl)^ 
(ethoxycarbonyl)methoxybenzamide; 

20 /V-(4-chlorophenyI)-2-[((3-chlorobenzoIb]thien-2-yl)caitonyl)amino]-4,5-d 
/V-(4'Chlorophenyl)-2-[((3-chlorobenzo[5]thien-2-yi)carbonyl)aminoH,5-di^ 
/V-(4-chlorophenyl)-2-[((3K:hlorobenzo[i)]thien-2-yl)carbonyl)amino]ben2ami 
/V-(4-chiorophenyl)-2-[((3-chlorobenzoI6]thien-2-yl)carbonyl)amino]-5-a 
A/-(4-chlorophenyl)-2-[((3-chloroben20[6]thien-2-yl)carbonyl)amino]-4^ 

25 chlorobenzamide; 

W-(4-dilorophenyl)-2-I((3-chlorobenzo[b]thierv2-yl)carbonyl)amino]-^^ 

chlorobenzamide; 
W-(4-chlorophenyl)-2-[((3^lorobenzo[6]thien-2-yl)carbonyl)amino 
A/-(4-chlorophenyI)-2-[((3-chlorobenzo[fc]thien-2-yI)carbonyl)amino>3-m 

30 chlorobenzamide; 

/V-(4-chlorophenyl)-2-[((3^hlorobenzo[6]thien-2-yl)carbonyl)amino]-4-fluoro-5- 

chlorobenzamide; 
/V-(4-chlorophenyi)-2-[((3-chIorobenzoI/)]thien-2-yl)carbonyl)amino]-^ 
chlorobenzamide; 

35 A^(4-chlorophenyl)-24((3-chlorobenzo[61thien-2-yl)carbonyl)ami^^ 
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AK4-chlorophenyl)-2-K(3<hlorobenzo[61thien^^^ 

(dimethylamino)propylammo-5-fIuorobenzamide; 
AH4-chlorophenyl)-2H[((3K*ilorobenzoI6^^^ 

5-fluorobenzamide; 
5 A/-^4-chlorophenyl)-2-[((3K*iloroben2o[6Jthierv2-yl)caA^ 

yi)propyl)amino)-5-fluorobenzamide; 
A^(4-chlorophenyl)-2-I((3-chloro-6-memylbenzo[l>jm^^^^ 

chloroberu:amide; 
A^(4-^hlorophenyl)-2-[((3-methylbenzoI6]thien-2-yl)carbonyl)am 
10 /V-(4-chlorophenyl)-2-[((3-(dimethylamino)methylbenzo[6Jthieiv^^ 

chiorobenzamide; 
AK4-chlorophenyl)-2-t((3<hloro-6-(dimethylamino)methyIbenzo[6^^^ 

chiorobenzamide; 

W-(4-chlorophenyI)-2-[((3-(4-methylpiperazin-1-yl)methylbenzo[6^^ 
15 chiorobenzamide; 

W-(4-chlorophenyl)-2-[((3-chloro-6-{4-methylpiperazin-1-yl)methylbenzo[6]m 

yl)carbonyl)amino]-5-chlorobenzamide; 
/V-{4-chlorophenyl)-2-[((3-chloro-6-{4-(carboxymethyl)piperazin-^ 

yl)carbonyl)amino]-5-chlorobenzamide; 
20 W-{4-chlorophenyl)-2-[((3-chloro-6-((methoxycarbonyl)methylthio)methylbenzo[b^^^ 

yl)carbonyl)amino]-5-chlorobenzamide; 
A/-(4-chlorophenyl)-2-[((3-chlorobenzoI6]thien-2-yl)carbonyl)amlno]-5-chlorobenzamide; 
A/-(5-chloropyridin-2-yl)-2-[({4-((4-methylpiperazin-1-yl)methyl)-3-chlorothiophen-2- 

yl)carbonyl)amino]-3-chloro-5-(W-methyl-A/-(ethoxycarbonyl)methylamino)benzamide; 
25 /V-(5-chloropyridin-2-yl)-2-[((4-(W'-methyl-WH2-(dimethylamino)ethyl)amino)-3^ 

yl)ca*onyl)amino]-3-chloro-5-(A/-methyl-A/-(ethoxycarbonyl)methylamino)benzami 
A/-phenyl-2-[((3-chlorobenzo[i)]thien-2-yl)carbonyl)aminol-5-hdyroxy-4-((1 . 1 - 

dimethylethyl)carbonyl)oxybenzamide; and 
A/'-(4-chlorophenyl)-2-{(3-methylbenzo[6]thien-2yl)methyI)amino-5-benzamlde. 
30 Of the compounds disclosed above, the following compounds are the most prefenfed 

compounds of the invention: 
A/-(5-chloropyridin-2-yl)-2-[((4-((/V-methyl-A/'-^^^^ 

yl)carbonyl)amino]-3-{morpholin-4-yl)-5-chlorobenzamide; 
A^(5-chloropyridin-2-yl)-2-[((4-((A/-methyl-A/K2,3-dihydroxy^ 
35 chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
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AK5-chloropyridin-2-yl)-2-I((4-((W'Hfnethyl-A/K2-h^ 

yl)carbonyi)amino]-3-methoxy-5-chlorobenzamtde; 
A/-(5-chloropyridin-2-yl)-2-[((4-((4-ethylpipera2in-1-yl)meth^^ 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
5 A/-{5-chloropyridin-2-yl)-2-[((4-((4-methylpiperazin.1-yl)methyl)^ 

yl)carbonyi)arnino]-3-(2-methoxyethoxy)-5-chlorobenzamide, 
W-(5^hloropyridin-2-yl)-24((4.((A/'--methy!-W"-(^^^^ 

(^lorothiophen-2-yl)carbonyl)amino]-3-methoxy-5<hlorobenzam 
A/-(5'<:hloropyridin-2-yl)-24((4-((/V-methyl-W^)xazoIirv-2-yl)a^ 
1 0 yl)cai1x)nyl)amino]-3-methoxy.5-chlorobenzamide; 

/V-(5-chloropyiidin-2-yI)-24((4-((4-ethylpiperazirv1-yl)methyl)-3-chte 

yl)carbonyl)amino]-3-(2-(2-methoxyethoxy)ethoxy)-5-chlorobenzami 
A/.(5-chloropyridin-2-yI)-2-[((4-((A/-methyl-/V-(methylsulfonyI)amino)m 

yl)carbonyl)amino]-3-(2-hydroxy-3-(pyrrolidin-1-yl)propoxy)-5-chlorobenzamide. 
1 5 A/-(5-chloropyridin-2-yl)-2-I({4-((2-aminoimidazol-1 -yl)methyl)-3.chlorothiopherh2. 

yl)carbonyl)amino]-3-methoxy-5-chloroben2amidev 
A/-(5-chloropyridin-2-yl)-2-[((4-(chloromethyl)-3-chlorothiophen-2-yl)carbon^^ 

S-chlorobenzamide; 
A/-(5-chloropyridin-2-yl)-2-[((4-((methylamino)methyl)-3-chlorothiophen-2-yO 
20 methoxy-S'Chlorobenzamide 

A/-(5-chloropyridin-2-yl)-2-I((4-((2-imino-5(S>methyltetrahydrooxa20l-3-yl)methy^ 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide. 
A/-(5-chloropyridin-2-yl)-2-[((4-((dimethylamino)methyl)-3-chlorothioph 

3-methoxy-5-chlorobenzamide; 
25 W-(5-chloropyridin-2-yl)-2-[((4-((2.methylimida2ol-1-yl)methyl)-3-c^^ 

yi)carbonyl)amino]-3-niethoxy-5-chlorobenzamide; 
/V-(5-chloropyiidin-2-yl)-2-[((4-({2-methylimidazolii>1-yl)methy^^ 

yl)carbonyl)amino]-3-methoxy-5-chloroben2amide; 
/V-(5-chloropyridin-2-yl)-2-[((4-((W-methyl'A/'-(3.4^ihydro-2 
30 chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5<hlorobenzamid 
A/-(5-chloropyridirh2-yl)-2^((4-((2-(methylamino)imidazol-1-^^^ 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
A/-(5-<)hloropyridin-2-yl)-2-[((4-(imidazolin-2-yl)-3<hlorothiopher^^ 

methoxy-5*chlorobenzamide; 
35 Af.(5K;hloropyridin-2-yl)-2-I((4-((A/-methyl-WXpyridii>^^ 
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yl)carbonyOamino]-3-methoxy-5-chlor benzamide; and 
/S^(5-<*loropyridirv-2-yl)-24((4-((2-<ethylami^^^^ 

yl)carfoonyl)amino]-3-methoxy-5-chlorol>enzamide. 

5 Preparation of Compounds of The Invention 

It is understood that in the following description, combinations of substituents and/or 
variables on the depicted fonnulae are pemiissible only if such combinations result in stat>le 
compounds. 

For purposes of illustration only and unless othenMse indicated, the following Reaction 
1 0 Schemes are directed to the preparation of the compounds of the invention as set forth above in 
the Summary of the Invention as compounds of formula (I). In particular, for purposes of 
illustration only and unless othenvise indicated, the compounds prepared in the following 
Reaction Schemes are compounds of fonnula (I) wherein D Is -N(RVi(0)- (where the nitrogen is 
bonded to the phenyl ring having the R^ and substituents), and E is -C(0)-N(RV (where the 
1 5 nitrogen is bonded at the 2-position of the pyridinyl (if A is =N-) or to the phenyl Of A is =CH-) 
having the R^ substituent) and R^ is a radical of the fonnula (i): 



where each R^^ and each R^^ are as described in each following Reaction Scheme. It is 
understood that the other compounds of the invention may be prepared by similar methods as 
20 described herein. 

A. Preparation of Compounds of Formula (la) 

Compounds of formula (la) are compounds of the invention wherein R^^ is chloro and the 
R^^ substituent is in the 4-position of the thienyl radical. These compounds are prepared as 



25 described below in Reaction Scheme 1 where A is =CH- or =N-. each R^^ is indeperKlently 
hydrogen, alkyi, aryl, aralkyl. halo, cyano, -0R^ -S(0)p-R® (where p is 0 to 2). -C(0)OR^ 
-0-C(0).R^ -C(0)N(R*)R^ 4J(R^R^ R^ is hydrogen, alkyl. aryl, aralkyl, halo, cyano. OR^ 
^(O)p-R^ (where p is 0 to 2). .C(0)0R'. -C(0)N(R*)R^ -N(R' V\ -C(R^)H-N(R^^R'\ 
.C(R')H-R^N(R'°)R", ^(R')H-OR'. -C(R')H-R^-OR^ -C(R')H-S(0)p.R® (where p is 0 to 2), 

30 -C(R')H-R®-S(0)p-R' (where p is 0 to 2), -0-R®.S(0)p-R^ (where p is 0 to 2). -C(R^)H-N(R^R^ 
-C(R^)H-R*-N(R*)R^ -O.R*-CH(OH)-CHrN(R'°)R'\ -0-R'-N{R'^R'\ -(>R®-0-C(0)R^ 
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-0-R*-CH(0H)-CH2-0R^ -CHR**-0)rR® (where t is 1 to 6). 0^»^)rR" (where t is 1 to 6), 
-aR*-C(0)R^ -O.R**-C(0)R^ -O.R'*.C(O)0R^ 4^{R^)-R'*-N(R'*^R". -S(0)p-R*-W(R^R^ (where p 
is 0 to 2). or -S(0)p-R*-C(0)OR^ (where p is 0 to 2); each R* is independently hydrogen, alkyi, 
halo, cyano, -OR^ -C(0)OR^ •N(R^R^ -C(0)N(R^R^ or-R*-N{R^R^ each R* and R** is as 
5 described above in the Summary of the Invention for compounds of fonnuia (1); R^ is hydrogen; 
R^ is hydrogen or alkyI; each R^ and R^ are as described above in the Summary of the invention 
for compounds of fonnula (I); each R^^ and R^^ is independently hydrogen, alkyI, aryl, aralkyi, 
forniyl. cyano, -R^-CN, -OR^ -R^-OR^ -S(0)p-R'' (where p is 0 to 2), •R®-S(0)p-R'^ (where p is 0 
to 2), -N(R^R^ -R'-N(R')R', -R'-C(0)0R'. >C(0)-R'', -C(0)NH2. -R'-C(0)NH2. -C(S)NH2, 

1 0 -C(0)-S-R^ -C(0)-N(R^R'^ -R®-C(0)-N(R^)R'^ -C(S)>N(R^R'', •R^-N(R^)-C(0)H. 

-R*-N(RVC(0)R'^ -C(0)0-R®-N(R*)R^ -C(N(R^)R')=C(R'®)R'°. .R°-N(RVP(0)(0R%. cycloalkyi 
(optionally substituted by one or more substituents selected from the group consisting of alkyl. 
halo and -OR^. heterocyclyl (optionally substituted by one or more substituents selected from the 
group consisting of alkyl, aryl, aralkyi, halo. -OR^ -C{0)OR^ -N(R^R® and ^(O)N(R^R^), or 

15 heterocyclylalkyi (optionally substituted by one or more substituents selected from the group 
consisting of alkyl. aryl. aralkyi. halo. -OR*. -R®-OR^ -C(0)OR^ -S(0)p-R® (where p is 0 to 2). 
-R®-S(0)p-R^ (where p is 0 to 2). -N(R^R® and -C(0)N(R^R^; or R^° and R^^ together with the 
nitrogen to which they are attached form a AZ-heterocydic ring containing zero to three additional 
hetero atoms, where the heterocylic ring is optionally substituted by one or more substituents 

20 selected from the group consisting of alkyl, aryl, aralkyi, oxo, nitro. cyano, -R®-CN, =N(R^^), -OR*. 
-C(0)OR'. -R'-C(0)0R', -N(R^R^ .R'-N(R^R^ -C(0)N{R*)R^ -R'-C(0)N(R*)R^ -N(R')-N(R^R^ 
-C{0)R^ -C(0)-(R®-0)rR* (where t is 1 to 6), -S(0)p-R^ (where p is 0 to 2), -R®-S(0)p-R® (where p 
is 0 to 2), -(R®-0)rR* (where t is 1 to 6), and heterocyclyl (optionally substituted by one or more 
substituents selected from the group consisting of alkyl, aryl. aralkyi, halo, -OR®, -C(0)OR*, 

25 .N(R*)R^ and -C(0)N(R'^R^); R'^ is cyano. -N(R'°)R'\ -N®(R^)(R%. -N(RVR^-C(0)OR^ -S-R''. 
-S-R^C(0)OR^ .S.R°-N(R*)R^ -N(R%<R®-0)rR* (where t is 1 to 6), 

-N(RVrMcH(OH)]i-CH2-OR* (where t is 1 to 6). .S-R*-OR^^ or R'^ is heterocyclyl wherein the 
hetero<vclic ring is optionally substituted by alkyl, aryl. aralkyi, oxo. -OR^ -C(0)OR*. -N(R*)R® or 
-C(0)N(R^R^ where each R^* and R^® are as described above in the Summary of the Invention 
30 for compounds of formula (I) except that neither can be or contain haloalkyi; R^^ is as described in 
the Summary of the Invention for compounds of formula (I); and X is chloro or bromo: 



wo 99/32477 



-90- 



PCT/EP9a/07650 



Reaction Schem 1 
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Reaction Scheme 1 continued 



(R^)n 



5. 




Compounds of formula (A), fomiula (C), and fomiula (H) are commercially available, for 
example, from Aldrich Co. Compounds of fomiula (F) are commercially availaUe or may be 
prepared according to methods described herein. 
5 In general, compounds of fomiula (la) are prepared by first reacting a compound of 

formula (A) in an aprotic solvent, for example, methylene chloride, at temperatures of between 
about -10^C to about 10**C, preferably at O^C, with a halogenating agent, for example, oxalyl 
chloride. The reaction mixture is allowed to wamri to ambient temperature and stinted for about 8 
to 20 hours, preferably for about 16 hours, to produce a compound of fomiula (B), whidi is 
1 0 isolated from the reaction mixture by standard techniques (such as removal of solvents). 

The compound of fomnula (B) in an aprotic solvent, for example, methylene chloride, at 
temperatures of between about -10**C to about lO^'C. preferably at 0**C. is then treated with a 
compound of formula (C) in the presence of a base, for example, triethylamine. The reaction 
mixture is then stirred for about 20 to 30 minutes, preferably for about 20 minutes, at 
15 temperatures of between about -lO^^C to about Iff'C. preferably at O^'C. then wanned to ambient 
temperature, and stirred for about 1 to about 20 hours, preferably for about 16 hours. The 
compound of formula (D) is then isolated from the reaction mixture by standard isolation 
techniques, such as evaporation of solvents, extraction and concentration. 

The compound of formula (D) is then reduced by treatment with a reducing agent, such as 
20 tin(ll) chloride under standard reducing conditions to produce a compound of formula (E), which is 
isolated from the reaction mixture by standard techniques. 

The compound of formula (E) in an aprotic solvent, tor example, methylene chloride, ai 
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temperatures of between about -KTC to about 1CPC, preferably at 0*C, is then treated with a 
compound of fbmiula (F) in the presence of a base, for example, pyridine. The compound of 
fomfiula (G) Is then isolated from the reaction mixture by standard isolation techniques, such as 
concentration and trituration with water. 

The compound of fonnula (G) in an aprotic solvent, such as DMF, at temperatures of 
between about -lO^C to about 10^C, preferably at 0*C, is then treated with a compound of 
fonnula (H). The reaction mixture is stioed for about 20 minutes to an hour, preferably for about 
30 minutes, and then allowed to wami to ambient temperature. After stim'ng for about 6 to about 
20 hours, preferably for about 7 hours, the compound of formula (la) is isolated from the reaction 
mixture by standard isolation techniques, such as filtration and purification by flash 
chromatography. 

The compound of fonmula (H) may be present as an add salt, wherein the corresponding 
free base is fomied in situ by the addition of a base to the reaction mixture, or is treated with a 
base prior to the reaction with the compounds of fonnula (G) to fomrt the free base. 

Any unprotected amino substituent must be protected prior to Step 4 to avoid acylation. 
Any cartDoxy substituent must also be esterified prior to Step 1. The resulting compounds may be 
deprotected when needed by appropriate methods known to those skilled in the art to afford 
compounds having an unsubstituted amino or carijoxy substituent thereon. 

Compounds of the invention where D is -N(R^(0)p- (where p is 2) may be prepared by 
methods disclosed above by reacting a compound of fonnula (E) with the sulfonyl chloride of the 
substituted thiophene or benzothiophene radical. 

Compounds of the invention where E is -N(R^)-S(0)p- (vrtiere p is 2). can be formed by 
reacting a substituted benzene sulfonyl chloride with a compound of fonnula (C) and then 
proceeding with Steps 3-5 above. 

Compounds of fonmula (E) where is hydrogen may be reacted with an appropriate 
alkylating agent prior to Step 4 to produce compounds where R^ is alkyl. aryl or aralkyl. 

Compounds of the invention where is «S(0)p-R^-N(R^R^ (where p is 0) may be 
prepared from the corresponding halo as described herein. Compounds where R^^ is 
heterocyclylalkyi may be made from substitution from the con-esponding haloalkyl. 

Compounds of formula (G) may be reacted with tertiary amines of the fonnula N(R^)(R^^)2 
where R^ and R^® are as described above in the Summary of the Invention for compounds of 
formula (I) by methods similar to those described above to prepare compounds of the invention 

wherein R'"* is -N®(R^(R'^2. 

Any unoxidized sulfur and nitrogen may be oxidized after the final step in Reaction 
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Scheme 1 by methods known to those skilled in the art to produce the desired oxkiized 
substituents. 

Compounds of fonnula (la) where R^^ contains a -N(H)R'° group may be reacted with a 
heterocyclic compound having a reactive halogen to form compounds where R^^ contains a 
5 -N(R^°)R" group wherein R" is heterocydyl. 

Compounds of formula (la) where R^^ contains a secondary amino substituent may be 
reacted with an aldehyde in an aprotic solvent, such as acetonitrile. in the presence of a reducing 
agent such as sodium c^noborohydride to form compounds wherein the amino substituent is 
further substituted by an alkyi or aralkyi group. 
1 0 Compounds of formula (la) where R^^ is -N(R^^R" where R^** is hydrogen and R" is 

-R®-OR® (where R^ is hydrogen and R® is ethyl or propyl optionally substituted by alkyI or 
alkoxyalkyi) can be reacted with cyanogen bromide to form compounds of the invention where R'^ 
is "C(R^)H-N(R^^R^^ where R^° and R^^ together with the nitrogen to which they are attached forni 
optionally substituted 2-imlnooxazolidln-3-yl or optionally substituted tetrahydro-2-amino-1,3- 
15 oxazinyl. 

Compounds of fomiula (la) where R^^ is •N(R^^R" where R^^ is hydrogen and R^° is 
alkyI, aryl or aralkyi can be reacted with a cyano halide under basic conditions to form compounds 
of the invention where R^'* is -C(R^)H-N(R^VCN. which can then be reacted with an azide in the 
presence of tributyl tin chloride in an aprotic solvent to form a compound of the invention where 

20 R^^ is -C(R^)H-N(R^°)R^^ where R^^ is tetrazolyl attached to the nitrogen through a carbon atom in 
the heterocyclic ring. 

Compounds of formula (G) may be treated with an oxidizing agent to form the 
corresponding Ak)xide when A is =N-, and then treated with compounds of formula (H) to fomn 
other compounds of the invention where the pyridinyl ring is oxidized. 

25 Compounds of fonnula (la) where R^^ is -N(R^^R" where R^^ is hydrogen and R" is 

-R®-N(R^R® where R*^ is ethyl or propyl and at least one R* or R® is hydrogen may be further 
treated with an ortho ester under mild acidic conditions to fonm compounds of the invention where 
R'^ is -C(R^)H-N(R'*^R" where R'° and R" together with the nitrogen fomn an optionally 
substituted imidazolinyl. Other compounds of the invention may be similariy made. Such 

30 compounds wherein the imidazolinyl is substituted with an appropriate haloalkyi may be further 
treated with a compound of formula (H) in an aprotic solvent to fomn compounds wherein the 
imkiazolinyl is substituted by the conesponding R^^ group. 

Compounds of fonnula (la) where R^^ is -N(R^°)R" where R^® and R^^ together with the 
nitrogen form a 2*aminoimidazolyl in a protic solvent of the formula R^-OH may be further treated 

35 with a halogenating agent such as Af-chlorosucdnimide (NCS) in the presence of a strong acid to 
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form compounds of the Invention where is -C{R')H-N(R'')R" where R'" and R" fonn a 
2-iminoimidazolidinyl substituted at the 4- and 5-positlon with -OF^. Other compounds of the 
invention may tie similariy made. 

Compounds of fonnula (la) where R"" is -N(R'»)R" where R'" is hydrogen and R" is 
-R'-N(R'^R* where either R' or R^ is hydrogen may t>e further treated with phosphoryl chloride in 
the presence of a base, followed by treatment witti a compound of the fonnula R'-OH to fonn 
compounds of the invention where R" is -C(R')H-N(R').P(0)(0R*)2. 

Compounds of fomiula (la) where R^^ is -N(R"*)R" where R'" and R" together with the 
nitrogen form 2-methylthioimidazolinyl may be further treated with N(R')H-R'-0R* or with 
NH2-R*-C(0)-N(R®)R* to form compounds of the invention where R" is -C(R')H-N(R^'^R" where 
R^" and R^' together with the nitrogen form a imidazolinyl substituted at the 2-position with 
-N(R')-R'-0R* or with =NR" where R" is -R''-C(0)-N(R*)R^ respectively. 

Compounds of fomiula (la) where R'"* is -N(R'°)R" where R"» and R" together with the 
nitrogen fomi a A/-heterocyclic substituted with formyl may be treated under standard reducing 
conditions to fonn compounds of the invention where R" is -C(R')H-N(R^°)R" where R" and R" 
together with the nitrogen form a /V-heterocyclic substituted with hydroxymethyl. Other 
compounds of the invention may be similarly made. 

Compounds of fomiula (la) where R'^ is -N(R'°)R" where R'" is alkyi and R" is oxazolin- 
2-yl may be treated with compounds of the fomiula R'-C(0)OH to fonn compounds of the 
invention where R^' is -N(R"^R" where R'" is alkyI and R" is -C(0)-N(R^R'* where R* is 
hydrogen and R" is -R''-0-C(0)R* where R® is ethyl. 

Other compounds of formula (la) may be prepared according to the methods described 
h^in according to methods known to those skilled in the art 

B. Preparation of Compounds of Formula (lb) 

Compounds of formula (lb) are compounds of the invention and are prepared as follows in 
Reaction Scheme 2 wherein A is =CH- or =N-, each R^' is as defined in Reaction Scheme 1 
above; R* is as defined in Reaction Scheme 1 above; R* is as defined in the Summary of the 
Invention for compounds of formula (I); R** is hydrogen; each R* and R" is as defined in the 
Summary of the Invention for compounds of formula (I), R" is as described above in the 
Summary of the Invention for compounds of formula (I); and X is chloro or bromo: 
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Reaction Scheme 2 



(R*)n 




Compounds of formula (E) are prepared above in Reaction Scheme 1. Compounds of 
fomriula (J) are commercially available, e.g.. from Lancaster, or may be prepared by methods 
5 known to those skilled in the art from compounds of fomfiula (J) \Arfiere X Is -OCH3 (and where R^^ 
or R^^ do not contain a hydrolyzable group such as an ester), which is hydrolyzed to the acid and 
then converted to the add chloride to fomn a compound of fonnula (J). In additton, compounds of 
fonnula (J) may be prepared according to methods disclosed herein. 

In general, compounds of formula (lb) are prepared by treating a compound of formula (E) 
10 with a compound of formula (J) in the presence of a base, preferably pyrkjine, at temperatures of 
between about -lO^C to about 10°C, preferably at O^'C. The reaction mixture is allowed to wann 
to ambient temperature and then stiaed for about 8 to 20 hours, preferably for about 16 hours. 
The compound of formula (lb) Is then isolated from the reaction mixture by standard isolation 
techniques, such as filtration and recrystallization. 
15 Compounds of fomiula (lb) where R^^ is hydrogen, halo, formyl. acetyl, -N(R^^)R^\ 

-NirR^vR^-T/n^nR^ ^.rn\nR5 -or* -5;^n^..R^5 /u/horA n « n tn o\ _c/n\ _m/d5\d6 
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-C(0)N{R*^R®; and R'*. R^ or R^^ is alkyl. may be treated under standard halog nating conditions 
to fonm compounds where R^^ R^ or R^^ is haloalkyl. The resulting compounds may then be 
treated with HN(R^^R'^ or HN{R*)R^ to fomi compounds where R^*, R^ or R^^ is 
-C(R')H-N(R'^R^^ or -C(R')^^N(R^R^ 
5 Compounds of fomiula (lb) where R^^ is cyano may be treated with methanol or ethanol to 

form the corresponding imidate. which can then be treated wth a compound of formula NH2-R®- 
N(R*)R® where at least one R® or R® is hydrogen to fomi compounds of the invention where R^* is 
heterocydyl containing at least two nitrogen atoms. Altematively, the imidate so formed can be 
treated with a compound of fomiula N(H){R*)R® to fomi compounds of the invention where R^^ is 

1 0 -C{NH)-N(R^R® which can be further treated under conditions similar to those described herein to 
fomi compounds of the invention where R^ is -C(NR")-N(R*)R® where R^^ is as described above 
in the Summary of the Invention for compounds of formula (I). 

Compounds of fomiula (lb) where one or more R^*s is hydroxy and R^ is hydrogen may 
be further treated with a compound of formula R*-C(0)-X where X is chloro or bromo to produce 

1 5 compounds of the invention where one or more R^*s is -0-C(O)-R^ 

Compounds of formula (lb) where R^'* is -N(R^°)R" where at least one R^° or R^^ is 
hydrogen can be treated with the appropriate X-C(0)-R^* where X is bromo or chloro and R^^ is 
as described above in the Summary of the Invention for compounds of fomiula (I) to fomi 
compounds of the invention where R^^ is -N(R^^(R") where R^^ is hydrogen, alkyl, aryl or aralkyi 

20 and R^^ is -C(0)-R^^ During this process, other substitutents of compounds of formula (lb) 
which contain a reactive hydroxy, amino or cart)oxy group may also be acyiated. 

C. Preparation of Compounds of Formula (Ic) 

Compounds of formula (Ic) are compounds of the invention. They are prepared from 
25 compounds of fonnula (lb) where A is =CH- or =N-. R'^*' is -CHrR^ where R^ is hydrogen or alkyl 
as illustrated below in Reaction Scheme 3 wherein each R'^ R^, R^ R^ R^ and R^^ are as 
defined above in Reaction Scheme 1, and R^^ is as defined above in the Summary of the 
Invention for compounds of formula (I), and X is bromo and chloro: 
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Reaction Scheme 3 




Compounds of formula (lb) are prepared herein. Compounds of fomiula (H) are 
commercially available or may be prepared according to methods known to those skilled in the art 
or by methods disclosed herein. 

in general, compounds of formula (Ic) are prepared by first treating a compound of 
formula (lb) in an organic solvent, such as benzene, with an halogenating agent under conditions 
to form the halide radical (such as irradiation). The compound of formula (K) is then isolated from 
the reaction mixture by standard techniques, such as concentration and trituration with solvent 

The compound of formula (K) in an aprotic solvent, such as methylene chloride, is treated 
with a compound of formula (H). The reaction mixture is stinned at ambient temperature for about 
8 to about 20 hours, preferably for about 18 hours. The compound of formula (Ic) is then isolated 
from the reaction mixture by standard isolation techniques, such as extraction, concentration and 
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purification by HPLC. 

Compounds of the invention where R^^ i$ haloalkyi may be prepared by halogenating the 
corresponding alky! substituent according to methods known to those skilled in the art The 
compounds so formed can then be treated with the appropriate HN(R^R® group under conditions 
5 similar to those described above for preparing compounds of fomnula (Ic) to produce compounds 
of the invention where R^^ is -C(R^)^M^(R^R^ 

For better yield in the above Reaction Scheme, it is recommended that R^', R^. R^ and 
R^^ do not contain an alkyi group, s|nce this alky! wll also be halogenated and will subsequently 
react with compound of formula (H) during the reaction. 
1 0 Compounds of f onnula (K) where X is bromo may be treated under standard substitution 

conditions to form compounds of formula (Ic) where R^^^ is hydroxy. These compounds may be 
further oxidized under standard oxidizing conditions to form compounds of the invention where 
R^^ is fomriyl. which can further oxidized to form compounds of the invention where R^^ is 
-C(0)OR^ 

15 

D. Preparation of Compounds of Fonmula (Id) 

Compounds of fomiula (Id) are compounds of the invention where R^^ is chloro. They are 
prepared from compounds of fonnula (M) which are compounds of either formula (G) or (K) as 
illustrated below in Reaction Scheme 4 where A is =CH- or =N-. each R^^ R^. each R^ R^ R^ 

20 and R^ are as defined above in Reaction Scheme 1 ; R^^ is -0R^ -S-R^^ -S-R®-C(0)OR^ 

-S«R'-N(R^R^ -CHR'-OX-R' (where t is 1 to 6). ^R'-OR^ or -N(R'°)R'' (where R'° and R^^ 
together with the nitrogen to which they are attached form a a W-heterocydic ring containing zero 
to three additional hetero atoms, where the AZ-heterocylic ring is optionally substituted by one or 
more substituents selected from the group consisting of alkyl. halo, haloalkyi. aryl. aralkyl. oxo. 

25 nitro. cyano, -R^-CN. =N(R^^^. OR*. -C(0)OR^^ -R^-C{0)OR*, -N(R*)R^^ -R'-N(R^R^. 

0(0)N(R^R^^ -R«O(0)N(R^^R^. -N(R^N(R^R^ -C(0)R^ -C(0)-(R'-0)rR'' (where t is 1 to 
6). -S(0)p-R^ (where p is 0 to 2). -R®-S(0)p-R® (where p is 0 to 2). -(R®-0)rR*^ (where t is 1 to 6). 
and heterocydyl (optionally substituted by one or more substituents selected from the group 
consisting of alkyl. aryl, aralkyl. halo, haloalkyi. -OR^. 0(0)OR'^ .N(R^R^. and -C(0)N(R^R^) 

30 where R^** and R* are alkyl. aryl or aralkyl and R*^* is as defined for R^^ in the Summary of the 
Invention for compounds of fomnula (I) except R"^ can not be hydrogen; and where each R®, R® 
and R^* are as defined above in the Summary of the Invention for compounds of formula (I); and 
Y is a metal cation: 
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Reaction Scheme 4 




Compounds of fonmuia (N) are commercially available or may be prepared according to 
methods known to those skilled in the art. 
5 In general, the compounds of fomfiula (Id) are prepared by reacting a compound of 

formula (M) in an aprotic solvent with a compound of formula (N). The reaction mixture is stinted 
at ambient temperature for about 8 to about 20 hours, preferably for about 16 hours. The 
compound of fomriula (Id) is then isolated from the reaction mixture by standard isolation 
techniques, such as extraction, concentration of product, and flash chromatography. 

10 Altematively, a compound of formula HR^^ in an aprotic solvent, such as DMF. is treated 

with a strong base, such as sodium hydride, at ambient temperature to form the corresponding 
salt. The compound of formula (M) in an aprotic solvent, such as DMF, is then added to the 
reaction mixture containing the salt. The reactbn mixture is stinted at ambient temperature for 
about 10 to 20 hours, preferably for about 18 hours. The compound of formula (Id) is then 

15 isolated from the reaction mixture by standard isolation techniques, such as extraction, 
concentration and flash chromatography. 

In general, this reaction scheme is used for those amines, alcohols and mercapto 
compounds of formula HR^^ which are not reactive enough to be used in Reaction Schemes 1 or 
2 above. The salt can be formed in situ or can be isolated. 

20 Compounds of formula (la) where R^^ is cyano may be further treated with hydroxylamine 

under basic conditions in a protic solvent to form compounds of the invention where R^^ is 
-C(R^)H-C(NR'').R'^ where R'^ is -OH. 



wo 99/32477 



PCT/EP98A)7d50 



-100- 



E. Preparation f Compounds f Formula (If) 

Gompounds of fomiula (If) are compounds of the invention wherein a substituent is 
-C(R^)H4M(R'^R" where R^ Is hydrogen or alkyl. R^® is hydrogen, alkyl. aryl, araikyi, -OR* (where 
R* is not hydrogen), -R'-OR* (where R* is not hydrogen), -R**-N(R^R^ cydoalkyl (optionally 
substituted as described above in the Summary of the Invention for compounds of forniula (I) 
except that R* can not be hydrogen), and heterotydylalkyl (optionally substituted as descn*bed 
above in the Summary of the Invention for compounds of fbmiula (I) except that R* can not be 
hydrogen) . and R" is -S(0)rR'^ where R'*" is alkyl, haloalkyl. aryl, aralkyl. .R»0-C(0)-R', 
-R^-OR^ -R®.N{R^R®, -R^-C(0)OR^ heterocyclyl (optionaUy substituted by one or more 
substituents selected from the group consisting of alkyl, aryl, aralkyl, halo, haloalkyl, -OR*, 
-R'OR^. -C(0)OR^ .N(R^*>)R^^ and -C(0)N(R*)R^ where each R"^ and R** is alkyl. aryl or 
aralkyl), or heterocyclylalkyi (optionally substituted by one or more substituents selected from the 
group consisting of alkyl. aryl. aralkyl, halo, haloalkyl, -OR*. -R°-OR*, -C(0)OR*^ -N(R*)R^*'or 
-C(0)N(R^^R^^ where each or R^ is alkyl. aryl or aralkyl). They are prepared from 
compounds of formula (M) as illustrated below in Reaction Scheme 5 where A is =CH- or =N-; 
R^^. R^. R\ R^ and R^ are as described above in Reaction Scheme 1; R^° and R^^ are as 
described above; and X is chioro or bromo: 



Compounds of formula (O) are commercially available or may be prepared according to 
methods known to those of ordinary skill in the art. The compound of fonmula (le) is a compound 
of fonnula (la) where R^^ is -N(R^°)R^^ and is prepared herein. 

In general, compounds of fonnula (If) are prepared by treating a compound of fonnula (le) 



Reaction Scheme 5 



(R'"), 




NS(0)2R 
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in the presence of base, such as pyridine, at temperatures of between about -1 O^C to about 
lO^C, preferably at O^C, with a compound of fbnnuia (O). The reaction mixture is allowed to 
wamn to ambient temperature and then stined for about 8 to about 20 hours, preferably for about 
16 hours. The compound of formula (If) is then isolated from the reaction mixture by standard 
5 isolation techniques, such as removal of solvents in vacuo and purification by flash 
chromatography. 

This reaction scheme can also be used with compounds of the formula X-S(0)2-N(R^^R^^ 
to make compounds of the invention where R^^ is -C{R^)H-N(R^VS(0)2-N(R^^R". 



10 F. Preparation of Compounds of Formula (Ig) 

Compounds of formula (Ig) are compounds of the invention wherein a R^^ is 
-C(R^)H-N(R'*^R^' where R^ is hydrogen or alkyl. R'° is hydrogen, alkyi, aryl. aralkyl. -OR* (where 
R* is not hydrogen), -R®-OR*, -R®-N{R*)R^ cycloalkyi (optionally substituted as described above in 
the Summary of the Invention for compounds of formula (I) except that R* can not be hydrogen). 

1 5 and heterocyclylalkyi (optionally substituted as described above in the Summary of the Invention 
for compounds of fomriula (I) except that R* can not be hydrogen); and R" is either 
-C(0)-N(R^R'*' or -C(S)-N(R^R'^ where each R' is hydrogen and each R'* is hydrogen, alkyl. 
aryl. aralkyl, -R®-OR^ -R®-C(0)OR* or heterocyclylalkyi (optionally substituted by alkyl. aryl, 
aralkyl. halo, haloalkyl. -OR^ .C(0)OR^ -N(R^R^ or .C(0)N(R^R^. They are prepared as 

20 described below in Reaction Scheme 6 wherein A is =CH- or =N-; R^^, R^, R^, R*. and R^ are as 
described above in Reaction Scheme 1; and R^^ is as described above; and Z is either oxygen or 
sulfur 
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Reaction Scheme 6 




Compounds of fomiula (P) are commercially available, or may be prepared according to 
methods known to those skilled In the art. The compounds of formula (le) are compounds of 
5 fomiula (la) where R^^' is -N(R^*^R" and are prepared by methods disclosed herein. 

In general, compounds of fonnula (Ig) are prepared by treating a compound of fonnula 
(le) in an aprotic solvent, such as dioxane, with a compound of formula (P). The reaction mixture 
is stirred at ambient temperature for about 8 to about 20 hours, preferably for about 16 hours. 
The compound of fomiula (Ig) is isolated from the reaction mixture by standard Elation 
10 techniques, such as concentration of product and purification by flash chromatography. 

Alternatively, to produce compounds of fomoula (Ig) where R^^ is hydrogen, compounds 
of formula (le) may be reacted with potassium isocyanate (K-N=C=0). Altematively, compounds 
of formula (le) may be reacted first with phosgene or equivalent, followed by reacting the resulting 
product with a disubstituted amine or a cyclic amine to form compounds of the invention where 
15 R^^ Is -C(R^)H-N(R^*^R" where R^° is as described above for the compounds of fomiula (Ig) and 
R" is -C(0)-N(R^)R'^ where R^ and R" are independently alkyl. aryl or aralkyl. or R^ and R^^ 
together with the nitrogen to which they are attached form a Af-heterocydic ring as defined in the 
Summary of the Invention for compounds of formula (I). 

Compounds of fomiula (Ig) where R^^^ is hydrogen can be further reacted with a 
20 halocetaldehyde dialkylacetal in the presence of a protic solvent, preferably an alkanol, to form 
compounds of the invention where R^^ is -C(R^)H-N(R^^R" where R^ is hydrogen or alkyl. and 
R^® is as described above for the Reaction Scheme and R^^ is an oxa2ol-2-yl substituent. 
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G. Preparation of Compounds f Formula (Ih) and (ij) 

Compounds of formula (Ih) and (Ij) are compounds of the invention where R^^ is 
-C(R^)H-N(R^^R" where R^ Is hydrogen or alkyi, R^*^ is hydrogen, alkyl. aryl or aralkyl. and R" is 
-C(0)-R^® where R^* is -R*-OR^ -R®-N(R^R® or heterocyclylalkyi (optionally substituted by alkyl. 
5 aryl, aralkyl. halo, haloalkyl. -OR®. -C(0)OR^ 44{R^R^ or -C(0)N(R*)R** (where R* and R® are as 
described above in the Summary of the Invention for compounds of formula (i))). These 
compounds are prepared as described below where A is =CH- or =N-; R^^ R^, R^ R*. R** are as 
described above in Reaction Scheme 1; and R^ and R® are as described in the Summary of the 
Invention for compounds of fomiula (1); and R'^ is -OR*, -N(R®)R® or heterocyclyl (optionally 
10 substituted by alkyl, aryl. aralkyl, halo, haloalkyl. OR^ -C(0)OR^ -N(R®)R® or ^(0)N(R^R* 
(where R® and R® are as described above In the Summary of the Invention for compounds of 
fomiula (I))), for example, 4-methylpiperidine; and each X is independently bromo or chloro: 
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5 



Compounds of formula (Q) and fonnula (R) are commercially available or may be 
prepared by methods known to those sidlled in the art 

In general, the compounds of formula (Ij) are prepared by first treating a compound of 
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formula (le) in an aprottc solvent, such as methylene chloride, in the presence of a base, such as 
dlisopropylethylamine, at temperatures of between about -10^C and about 10^C, preferably at 
at>out OX. with a compound of formula (Q). The reaction mixture was allowed to wann to 
ambient temperature and stinred for about 4 to about 10 hours, preferably for about 7 hours. A 
5 compound of formula (R) is then added to the reaction mixture and the resulting reaction mixture 
is stined about 10 to about 20 hours, preferably for about 16 hours. The compound of formula (Ij) 
is isolated from the reaction mixture by standard isolation techniques, such as concentration and 
purification by HPLC. 

Altematively. the compound of formula (Q) could be phosgene (CI-C(O)-CI). Under these 
1 0 circumstances, the final product would have the R^^ substituent directly attached to the carbonyl 
in the compound of formula (Ij). Altematively, the compound of formula (Q) could also be 
X-S{0)2-R®-X to produce compounds of the invention where R^^ is -C(R^)H-N(R^'^R^^ where R^° is 
as described above for compounds of fomnula (Ij) and R^^ is -S(0)rR^^ where R^^ is as described 
above for R^^ 

15 

H. Preparation of Compounds of Formula (Ik) 

Compounds of formula (Ik) are compounds of the invention where R^^ is 
-C(R^)H.N(R'°)-C(NR' VN(R*)R^ where each R^ is as described in the Summary of the Invention 
for compounds of formula (I), where R^ and R^ are as described in the Summary of the Invention 

20 for compounds of fomiula (I), R^^ is hydrogen, alkyl, aryl or aralkyl, and R^^ is hydrogen, alkyi, aryl 
or aralkyl. They are prepared as illustrated below in Reaction Scheme 8 where A is =CH- or =N-; 
R^^, R^^, R'*, R^ and R^ are as described above in Reaction Scheme 1 ; R^ and R^ are as 
described in the Summary of the Invention for compounds of formula (I); R^° is hydrogen, alkyl, 
aryl or aralkyl; R^^ is hydrogen, alkyl, aryl or aralkyl; and X is bromo or chloro, or X can also be 

25 other leaving groups such as alkylthio (methylthio) or pyrazolyl: 
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Reaction Scheme 8 




(Ik) 



Compounds of formula (S) are commerdaily available, or may be prepared according to 
methods known to those skilled in the art 
5 In general, compounds of formula (Ik) are prepared by treating a compound of fonnula 

(le) in an aprotic solvent, such as DMF, in the presence of a base, such as triethylamine, with a 
compound of formula (S). The reaction mixture is stirred at ambient temperature to about 50^C. 
preferably at about 4S''C, for about 2 to about 4 hours, preferably for about 3 hours. The reaction 
mixture is allowed to cool to ambient temperature and acidified, preferably with trifluoroacetic 
10 acid. The compound of formula (Ik) is isolated from the reaction mixture by standard isolation 
techniques, such as purification by HPLC. 

I. Preparati nofC mpounds of Formula (im) 

Compounds of formula (Im) are compounds of the inv ntion wh re R^^ is 
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-C(R^)H-N(R^°)-C(NR^ VR^® where R^ is as described in the Summary of the Invention for 
compounds of formula (I) and each R^^ and R^^ are rnd pendently hydrogen, alkyi, aryl or aralkyl. 
They are prepared as illustrated below in Reaction Scheme 9 where A is =CH- or =N-; R^^, R^. 
R^, each R^ and R^ are as described above in Reaction Scheme 1 ; R^ is as described in the 
Summary of the Invention for compounds of fomiula (I); R^° and R^^ are each independently 
hydrogen, alkyl, aryl or aralkyl; and R^ is alkyI: 

Reaction Scheme 9 



c 



O r^' 



R5 




(le) 



(R'") 



R^'O 



(T) 




(Im) 



Compounds of formula (T) are commercially available or may be prepared according to 
10 methods known to those skilled in the art, or by methods described herein. Compounds of 
formula (le) are prepared herein. 

In general, compounds of formula (Im) are prepared by treating a compound of 
formula (le) in a protic solvent, such as methanol, with a compound of fonmula (T). The reaction 
mixture is stirred at ambient temperature for about 8 to about 20 hours, preferably for about 16 
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hours. The compound of f rmula (im) is then isolated from the reaction mixture by standard 
isolation techniques, such as concentration and purification by HPLC. 

J. Preparation of Compounds of Formula (In) and (to) 

5 Compounds of formula (In) are compounds of the invention where R^^ is 

-C(R^)H-N(R^°)R^^ where R^ is hydrogen or alkyl. R^° is hydrogen, alkyl. aryl or aralkyi and R'' is 
-C(OHJ(R*)R^* or <;(S)-N(R*)R^^ and compounds of fonnuia (lo) are compounds of the 
invention where R^^ is -C(R^)H-N(R^^R" where R^ is hydrogen or alicyi and R^^ is hydrogen, alkyl, 
aryl or aralkyi, and R" is heterocyclyl (optionally substituted by alkyl or oxo). They are prepared 
1 0 as illustrated below where A is =CH- or =N-; R^', R^, R^ each R* and R^ are as described above 
in Reaction Scheme 1; R^ is as described in the Summary of the Invention for compounds of 
fonnuia (1); R^° is hydrogen, alkyl, aryl or aralkyi; Z is oxygen or sulfur; n is 2 or 3; and X is bromo 
or chloro: 
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Reacti n Scheme 10 




Compounds of fomnula (U) are commercially available or may be prepared according to 
methods known to those skilled in the art Compounds of fomnula (le) are prepared herein. 
5 In general, compounds of fomiula (lo) are prepared by first treating a compound of 

fonnula (le) in an aprotic solvent, such as tetrahydrofuran, at temperatures of about -10**C to 
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about 1 0^C. prefefably at about O^'C, with an xcess molar amount of a compound of fonnula (U). 
The reaction mfacture is stinred at ambient temperature for about 4 to 10 hours, preferably for 
about 7 hours to form a compound of fonnula (In). The reaction mixture is cooled to a 
temperature of about -10*^0 to about 10**C, preferably to about 0*^0. and a mild base, preferably 
triethylamine, is added to the reaction mixture. The resulting reaction mixture is then warmed to 
ambient temperature and stirred for about 20 to 30 hours, preferably for about 24 hours. The 
compound of formula (lo) is then Isolated from the reaction mixture by standard isolation 
techniques, such as concentratbn of volatiles and purification by flash chromatography. 

Other compounds of formula (U) may be used to produce compounds of fomiula (lo) 
wherein the heterocyclyl ring so fonned is substituted by alkyi or by oxo. For example, if the 
nitrogen of the isocyanate is substituted by a branched alkyl with the terminal halo atom being 2 
to 3 cart)ons away from the nitrogen, the compound so fonned would have an alkyl substituent off 
the heterocyclic ring in the compound of fonnula (lo). Also, if the nitrogen is substituted by 
-C(0).R^^ where R" is a haloalkyi (where the halo is on the terminal carbon of the haloalkyi 
group), one would end up with a heterocyclic ring with an oxo substituent next to the nitrogen 
atom of the heterocyclic. 

K. Preparation of Compounds of Formula (Z) 

Compounds of fonnula (Z) are intermediates in the preparation of the compounds of the 
invention and are prepared as illustrated below where is alkyl. R^ is hydrogen or alkyl. R^^ is 
hydrogen, halo. -OR^ (where R* is alkyl. aryl or aralkyi); and R^^ is as described above in 
Reaction Scheme 1; and each X is bromo or chloro: 



wo 99/32477 



PCT/EP98/07650 




Compounds of formula (V) and fomiula (H) are commercially available or may be 
5 prepared according to methods known to those skilled in the art or methods disclosed herein, 
in general, compounds of formula (Z) are prepared by first reacting a compound of 
fomnula (V) in an aprotic solvent, such as carbon tetrachloride, with a haiogenating agent, such as 
sulfuryl chloride, in the presence of a catalytic agent, such as benzoyl peroxide. The reaction 
mixture is heated at reflux for about 1 2 to about 20 hours, preferably for about 17 hours, then 
1 0 cooled to ambient temperature. The compound of fonnula (W) is then isolated from the reaction 
mixture by standard isolation techniques, such as concentration of volatiles and purification by 
flash chromatography. 

The compound of formula (W) in an aprotic solvent, such as methylene chloride, is then 
treated with a compound of formula (H). The resulting reaction mixture is then stinred at ambient 
1 5 temperature for about 1 0 to about 20 hours, preferably for about 16 hours. The compound of 
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formula (X) is then isolated from the reaction mixture t)y standard isolation techniques, such as 
concentration of the product and purification by flash chromatography. 

The compound of formula PQ in a protic solvent, such as ethanol. is then hydrolyzed 
under l>asic hydrolysis conditions (for example, by the addition of a strong base, such as sodium 
hydroxide) at amttent temperature. The compound of fonnula (Y) is then isolated from the 
reaction mixture by standard isolation techniques, such as concentration of volatiles. dissolution 
of product in water, acidification of the aqueous solution with a strong add and filtration. 

The compound of fonnula OQ is then converted to a compound of fonnula (Z) by standard 
techniques. 

Alternatively, the compound of formula (Y) can be isolated as the metal salt and then 
converted as is to a compound of formula (Z) by standard techniques. 

Compounds of formula (Z) may be then be reacted with compounds of formula (E) to 
prepare compounds of the invention as described above in Reaction Scheme 1. 

L Preparation of Compounds of Formula (Iq) 

Compounds of fonnula (Iq) are compounds of the invention wherein is -0-R®-N(R^°)R^^ 
where R® is as defined in the Summary of the Invention for compounds of fonnula (I) and R^° and 
R" are as defined in the Summary of the Invention for compounds of fonnula (I) except that 
neither can be -OR^ -S(0)2-R'', -C(0)-R''. -C(0)-N(R^R'' or ^(S)-N(R^R'*. They are prepared 
as illustrated below in Reaction Scheme 12 where A is =CH- or =N-; R^^ R^ and R^"* are as 
described in the Summary of the Invention for compounds of fonnula (I) except that none can be 
hydroxy, amino, carboxy or contain a nucieophilic amine; and R^ and R® are as described in the 
Summary of the Invention for compounds of fonnula (I); and R^ is -N(R^^R^^ where R^° and R^^ 
are as defined above; and R" is as described in the Summary of the Invention for compounds of 
fonnula (I) except that R^^ can not be haloalkyi where the alkyi is substituted by only one halogen 
atom or R^' can not contain a nucieophilic nitrogen, and each X is bromo or chloro: 
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Reaction Sch me 12 




Compounds of formula (AA) and (CC) are commercially available. Compounds of 
formula (Ip) are prepared by methods disclosed herein. 

In general, compounds of formula (Iq) are prepared by treating a compound of formula 
(Ip) in an aprotic solvent sudi as DMF, in the presence of a base, such as cesium carbonate, 
v\rith a compound of fonmuta (AA). The reaction mixture is stined at ambient temperature for 
about 16 to about 20 hours to make the compound of formula (BB). A compound of fonnula (CC) 
is added to the reaction mixture and the resulting reaction mixture is heated to temperatures of 
between about 60°C and 70*'C, preferably to about 65*^. The reaction mixture Is maintained at 
that temperature for about 10 to about 14 hours, preferably for about 12 hours. The reaction 
mixture is then cooled to ambient temperature and the compound of formula (iq) is isolated from 
the reaction mixture by standard Isolation techniques, such as fiKration and purification by HPLC. 

When the compound of fonnula (CC) is a nonnreactiv amine, the anion of the amine may 
be prepared prior to reacting with the compound of tdrmula (BB) to forni the compound of fomiula 
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(Iq). Such non-feactive amines include, but are not limited to, imidazole, tetrazole, and pyrazoie. 

M. Preparation of Compounds of Formula (Ir) 

Compounds of fonnuia (Ir) are compounds of the invention wherein is -0-R'-S(0)p-R® 
5 (where p is 0 to 2). O-(R®-0)rR* (where t is 1 to 6), -0-R'-C(0)OR^ -0-R®4J(R^^R", 
-0-C(0)-R* where each R^ R® and R® are as defined above in the Summary of the Invention for 
compounds of fomiula (I); and R^** and R" are as defined above in the Summary of the Invention 
for compounds of fonmula (I). They are prepared as illustrated below in Reaction Scheme 13 
where A is =CH- or =N-; R^^ R^ and R^^ are as described in the Summary of the Invention for 
10 compounds of fomiula (I) except that none can be hydroxy, amino, carboxy or contain a 

nudeophilic amine; and R® and R® are as defined in the Summary of the invention for compounds 
of formula (I), and R^^ is as described in the Summary of the Invention for compounds of fomiula 
(I) except tiiat R" can not be haloalkyi where the alkyi is substituted by only one halogen atom or 
R" can not contain a nudeophilic nitrogen, and R^ is -R^-S(0)p-R^ (where p is 0 to 2), -R*. 
15 -(R^-O)rR* (where t is 1 to 6), -R^-C(0)OR^ -R**.N(R'°)R". .C(0)-R' where each R^ R*. R^ R'** 
and R^^ are as defined above; and X is chloro or bromo: 

Reaction Scheme 13 



(R^)n (R\ 




Compounds of formula (DD) are commerdally available or may be prepared according to 
20 methods known to those of ordinary skill in the art. Compounds of formula (Ip) are prepared 
herein. 

In general, compounds of fonnula (Ir) are prepared by treating a compound of fomiula (Ip) 
in an aprotic solvent, such as DMF, in the presence of a strong base, such as sodium hydride, at 
ambient temperature with a compound of formula (DD). The reaction mixture is stirred for about 
25 1 hour to about 4 hours, preferably for about 3 hours, and tiien cooled to temperatures of 
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between about -lO^C and 10°C, preferably to O^C. The reaction mixture is then acidified with a 
mild add. such as trifluoroacetic add. Th compound of formula (Ir) is then isolated from the 
reaction mixture by standard isolation techniques, such as purification by HPLC. 

Alternatively, compounds of fomnula (Ir) may be prepared by treating a compound of 
5 fomnula (Ip) in an aprotic solvent, such as DMF. in the presence of a strong base, such as cesium 
carbonate, at ambient temperature with a compound of formula (DD). The reaction mixture is 
then heated to between about SO^'C and about 65^C, preferably to about 60*^0 and stirred at that 
temperature for about 10 to about 20 hours, preferably for about 16 hours. The reaction mixture 
is then allowed to cool to ambient temperature and filtered. The resulting filtrate is then acidified 
10 by a mild add. such as trifluoroacetic add, and the compound of formula (Ir) is isolated from the 
reaction mixture by standard isolation techniques, such as purification by HPLC. 

N. Preparation of Compounds of Formula (Is) 

Compounds of fomiula (Is) are compounds of the invention wherein is 

1 5 -0-R*-CH(OH)-CHrN(R^**)R'^ where R^° and R" are as defined above in the Summary of the 
Invention for compounds of formula (I) except that neither can be -OR^ -S(0)2-R^®, -C(0)-R^^ 
-C(0)-N(R^R^® or -C(S)-N(R^R^^ They are prepared as illustrated below in Reaction Scheme 14 
where A is =CH- or =Ns R^*, R* and R^^ are as described in the Summary of the Invention for 
compounds of fonnula (I) except that none can be hydroxy, amino, cari^oxy or contain a 

20 nucieophilic amine; and R^ and R^ are as described in the Summary of the Invention for 

compounds of formula (I); and R^ is -N(R^^R^^ where R^^ and R^^ are as defined above; and R^^ 
is as described in the Summary of the Invention for compounds of fonnula (I) except that can 
not be haloalkyi where the alkyi is substituted by only one halogen atom or R^^ can not contain a 
nucieophilic nitrogen; and each X is bromo or chloro: 
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React! nSchmie14 



(R')n 




Compounds of formula (EE) and (CC) are commercially available or may be prepared 
according to methods known to those skilled in the art. Compounds of formula (Ip) are prepared 
5 herein. 

in general, compounds of formula (Is) are prepared by first treating a compound of 
fomiula (Ip) in an aprotic solvent, such as DMF. with a compound of formula (EE) in the presence 
of strong base, such as cesium cart)onate. The reaction mixture is stirred at ambient temperature 
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for about 3 days. The compound of formula (FF) is then isolated from the reaction mixture by 
standard isolation techniques such as filtration and concentration. 

The compound of formula (FF) in an aprotic solvent, preferat>ly DMF, is then freated with 
salt of a compound of fonnula (CC). The reaction mixture is stirred at ambient temperature for 
5 about 16 to about 20 hours, preferably for about 18 hours. The compound of fomiula (Is) is then 
isolated from the reaction mixture by standard isolation techniques, such as concentration of 
volatiles and purification by HPLC. 

O. Preparation of Compounds of Formula (It) 

1 0 Compounds of fomiula (It) are compounds of the invention wherein is 

-0-R'-CH(0H)-CH2-0R^ where R* and R® are as defined in the Summary of the Invention for 
compounds of formula (I). They are prepared as illustrated in the following Reaction Scheme 15 
where A is =CH- or =N-; R^', R^ and R^^ are as described in the Summary of the Invention for 
compounds of fonnula (I) except that none can be hydroxy, amino. cari30xy or contain a 

15 nucleophilic amine; and R^, and R° are as described in the Summary of the Invention for 
compounds of fonnula (I); and R" is as described in the Summary of the Invention for 
compounds of fonnula (I) except that R^^ can not be haloalkyi where the alky! is substituted by 
only one halogen atom or R^^ can not contain a nudeophiiic nitrogen; and each X Is bromo or 
chlOFo: 



20 
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Reacti n Scheme 15 




Compounds of formula (FF) are prepared herein. Compounds of fomnula (HH) are 
5 commerdaliy available or may be prepared according to methods known to those skilled in the 
art. 

In general, compounds of formula (It) are prepared by treating a compound of formula 
(FF) in an aprotic solvent such as methylene chloride, with an excess amount of a compound of 
formula (HH) in the presence of an oxidant such as dichlorodicyanobenzoquinone. The reaction 
1 0 mixture is stirred at ambient temperature for about 24 to about 48 hours, preferably for about 48 
hours. The reaction is then quenched with the addition of a mild base, such as aqueous sodium 
bicarbonate. The compound of formula (It) is isolated from the reaction mixture by standard 
isolation techniques, such as extraction, concentration of volatiles and purification by flash 
chromatography. 

15 

P. Preparation of Compounds f Formula (h^) 

Compounds of fomnula (Iv) are compounds of the invention wherein the substituent is 
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in the 4.position and is -S-R'. -N(R'^R", -N(RVR'-N(R'*^R". -S-R*^-N(R^R^ -S-R'-C(0)0R', or 
4i (R VcH(R")-C(0)OR* (where R^ R®. r\ R® and R^^ are as defined in the Summary of the 
Invention for compounds of formula (I) and R^° and R^^ are as defined in the Summary of the 
Invention for compounds of fomiula (I) except that neither can be -OR^ -S(0)2-R^^ -C(0)-R^^, 

5 -C(0)N{R^R^^ or -C(S)-N(R*^R^^ when R^ is -NCR^'^R'^). They are prepared as Illustrated below 
in Reaction Scheme 16 wherein R^^ is halo; and R"* and R^^ are as described in the Summary of 
the Invention for compounds of fomiula (I) except that neither can contain a nucleophilic amine; 
and R® is as described in the Sumrnary of the Invention for compounds of fonnula (I); and R" is 
as described in the Summary of the Invention for compounds of formula (I) except that R^^ can 

10 not be haloalkyi where the alkyi is substituted by only one halogen atom or R^^ can not contain a 
nucleophilic nitrogen; and R^^ is -N(R'°)R'\ -N(RVR'-N(R'^)R'\ -S.R^.N(R')R^ 
.S-R®-C(0)OR^ or -N(R^)-CH(R'^)-C(0)0R^ (where R^ R®, R^ R^ R^°, R'^ and R'^ are as 
defined above for R^): 

Reaction Scheme 16 



(R\ ^(R')n 




Compounds of fonnula (II) are commercially available, or may be prepared according to 
methods known to those skilled in the art. Compounds of fomiula (lu) may be prepared 
according to methods disclosed herein. 

In general, compounds of formula (Iv) are prepared by treating a compound of fomnula 
20 (lu) with a compound of formula (II) in the presence of a base. The reaction mixture is heated to 
temperatures of between about 80*C and about 105^C, preferably at about 85°C. for about 10 to 
about 20 hours, preferably for about 15 hours. The compound of fonmula (Iv) is then isolated 
from the reaction mixture by standard isolation techniques, such as concentration and purification 
by HPLC. 



25 
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CI Preparation of Compounds f Formula (Ip) 

Compounds of f miula (Ip) are compounds of the invention wherein is hydroxy. These 
compounds are prepared as lUustrated below where A is =CH- or =^4-; and R\ R*. R^. R", m 
and n are as defined above in the Summary of the Invention for compounds of fonnula (I): 

Reaction Scheme 17 




Compounds of fomnula (iw) are compounds of the invention which are prepared by the 
methods disclosed herein. 

in general, compounds of formula (Ip) are prepared by treating a compound of 
fonnula (Iw) in an aprotic solvent, such as methylene chloride, with boron tribromide at ambient 
temperature. The reaction mixture is stirred for about 10 to about 20 hours, preferably for about 
18 hours. The compound of formula (Ip) is then isolated from the reaction mixture by standard 
isolation techniques, such as extraction and concentration. 

During this reaction, if any of the other subsBtuents, such as R\ R^ etc.. contain an ester 
group or a lower alkyi ether group , the ester group will also be hydrolyzed to the corresponding 
add and the ether group will be hydrolyzed to the conBsponding alcohol. 

R. Preparation of Compounds of Fonnula (Eb) 

Compounds of fomiula (Eb) are compounds of formula (E) wherein R^^ is in the 5-position 
and is halo. These compounds, which are intermediates in the preparation of the compounds of 
the invention, may be prepared as illustrated below in Reaction Scheme 18 where A is =CH- or 
=N-; R^, R^ and R^ are as described above in tiie Summary of ttie Invention for compounds of 
fonnula (I); and R^ is hydrogen, and X is chloro or bromo: 
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Reaction Sch me 18 




Compounds of formula (Ea) are prepared by methods disdosed herein. 

In general, compounds of fonnula (Eb) are prepared by treating a compound of Ea in an 
5 organic solvent, such as ben»ne, with a halogenating agent. The reaction mixture is heated to 
temperatures of about 45»C to about 55»C. preferably to about 50°C to about 55°C. The reaction 
mixture is allowed to cool to ambient temperature and the compound of fonnula (Eb) is then 
isolated from the reaction mixture by standard isolation techniques, such as concentration, 
extraction and recrystallization. 

10 

S. Preparation of Compounds of Fomiula (Db) 

Compounds of fonnula (Db) are compounds of fomiula (D) where the R^' substituent is in 
the 5-position and is chloro and R' is in the 3-position and is -N(R'°)R", -N(RVR'-N(R'°)R". 
-N(R')-CH(R")-C(0)0R* (where R*. R®, R" and R'^ are as defined in the Summary of the 

15 Invention for compounds of fonnula (I) except that R" and R" can not be -S(0)rR'^ -C(0)-R'*. 
-C(0)N(R')R" or -C(S)N(R*)R" when R^ is -N(R'°)R"). These compounds, which are 
intennediates in the preparation of the compounds of the invention, are prepared as illustrated 
below in Reaction Scheme 19 where A is =CH- or =N-; R* and R* are as described in the 
Summary of the Invention for compounds of formula (I); and R* is -N(R"*)R", 

20 -N(R^R'-N(R'°)R", or -N(R')-CH(R")-C(0)0R'* (where R'. R". R". R". and R" are as defined 
above for R^): 
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Reacti n Scheme 19 




Compounds of fomiula (Da) are prepared by methods described herein. Compound of 
formula (JJ) are commercially available or may be prepared according to methods known to those 
5 skilled in the art. 

In general, compounds of formula (Db) are prepared by treating a compound of 
formula (Da) in a polar aprotic solvent, such as DMSO. with a compound of formula (JJ) in the 
presence of a base, such as diisopropylethylamine. The reaction mixture is heated to 
temperatures of between about 100°C to about 120^C, preferably to about 1 10^C to about 120*»C 
10 and maintained at that temperature for about 3 to about 5 hours, preferably for about 4 hours. 
The reaction mixture is then cooled to ambient temperature and the compound of formula (Db) is 
isolated from the reaction mixture by standard isolation techniques such as extraction, 
concentration and purification by flash chromatography. 

15 T. Preparation of Compounds of Formula (Ec) 

Compounds of formula (Ec) are compounds of fomnula (E) where is hydrogen. These 
compounds, which are intermediates in the preparation of the compounds of the invention, may 
be prepared as illustrated below in Reaction Scheme 20 where A is =CH- or =N-; R^^ is hydrogen, 
alkyi, aryl, aralkyl. halo, cyano. OR^ -S(0)p-R^ (where p is 0 to 2). -C(0)OR^ •C(0)-N(R^R^ and 
20 •N(R^R® (where each R^ and R^ can not be hydrogen and R® is alkyI, aryl, or aralkyl): and R^ is 
as defined above in Reaction Scheme 1, and R^ and R^ are as defined above in the Summary of 
the Invention for compounds of formula (I): 
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R action Sch me 20 




Compounds of formula (KK) and fomiula (C) and phosgene are commercially available or 
may be prepared according to methods known to those skilled in the art. 
5 In general, compounds of formula (Ec) are prepared by first treating a compound of 

formual (KK) with phosgene in an aprotic solvent, such as dioxane. The reaction mixture is 
stirred at ambient temperature to about yO'^C, preferably at about GS'^C, for about 8 to about 12 
hours, preferably for about 10 hours. The reaction mixture is cooled to ambient temperature and 
the compound of formula (LL) is then isolated from the reaction mixture by standard isolation 
1 0 techniques, such as filtration and evaporation of solvents. 

The compound of fomiula (LL) in a polar aprotic solvent, such as dioxane. is treated with 
a compound of fomiula (C). The reaction mixture is heated at reflux for about 10 to about 20 
hours, preferably for about 15 hours. The reaction mixture is allowed to cool to ambient 
temperature and the compound of formula (Ec) is then isolated fi^om the reaction mixture by 
15 standard isolation techniques, such as filtration and concentration. 



U. Preparation of Compounds of Formula (F) 

Compounds of fonmula (F) are intemiediates used to prepare compounds of the invention 
and may be prepared as illustrated below in Reaction Scheme 21 wherein each is alkyi, R^ is 
20 hydrogen or alkyI; and M is a metal cation and X is bromo or chloro: 
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React! nSch me 21 




Compounds of formula (MM) are commercially available or may be prepared according to 
methods disclosed herein or by standard methods known to those of ordinary skill in the art. 
5 In general, compounds of fomiula (F) are prepared by first treating a compound of 

f orniula (MM) in a similar manner as that described herein for the preparation of compounds of 
fomnula (W) to prepare a compound of fomnula (NN). 

The compound of formula (NN) in a mild acidic aqueous solution is th n treated with a 
compound of fomnula (SS). The reaction mixture is heated to reflux for about 20 hours to about 



10 



15 
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30 hours, preferably for about 24 hours. The reaction mixture is then cooled to ambient 
temperature and th compound of fomiula (00) is then isolated from the reaction mixture by 
standard isolation techniques, such as concentration and extraction. 

The compound of fomiula (OO) is then hydrolyzed under standard basic conditions to 
produce the compound of formula (PP). The compound of formula (PP) may be isolated as the 
metal salt and may be used as such in the next step. 

The compound of fomrtula (PP) is then converted to the acid halide by treatment with the 
appropriate agent, such as thionyl chloride or thionyl bromide. The resulting compound of 
formula (F) is isolated from the reaction mixture by standard isolation techniques. 

V. Preparation of the Compound of Formula (RR) 

The compound of fomiula (RR) is an intenmediate in the preparation of compounds of the 
invention and is prepared as illustrated below in Reaction Scheme 22: 

Reaction Scheme 22 
O O 





(QQ) (RR) 



The compound of formula (QQ) is commercially available. 

In general, the compound of formula (RR) is prepared by treating the compound of 
formula (QQ) in the presence of a mild acid, such as trifluoroacetic acid, with nitric acid. The 
reaction mixture is stirred at temperatures of between about -WC and 10°C, preferably at about 
20 0°C, for about 30 minutes to an hour, preferably for about 1 hour. The reaction mixture is 

wanned to ambient temperature and stirred for about 2 to about 4 hours, preferably for about 3 
hours. The compound of fomiula (RR) is then isolated from the reaction mixture by standard 
isolation techniques, such as precipitation and filtration. 

All compounds of the invention as prepared above which exist in free base or acid form 
25 may be converted to their pharmaceutically acceptable salts by treatment with the appropriate 
inorganic or organic base or acid. Salts of the compounds prepared above may be converted to 
their free base or acid font) by standard techniques. 
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The foiiowing specific pr^arations and examples are provided as a guide to assist in the 
practice of the invention, and are not intended as a limitation on the scope of the invention. 

PREPARATION 1 

5 Compounds of Formula (B) 

A. To a suspension of 5*chloro-2-nitrobenzoic add (21g, 100 mmol) in dry 
methylene chloride (200 mL) at O'^C were added several drops of DMF, followed by oxalyt 
chloride (13 mL, 150 mmol). The reaction was warmed to ambient temperature. After 16 
hours the solvents were removed and the viscous oil dried in vacuo to afford 23 g (quantitative 

10 yield) of 5-chloro-2-nitroben2oyl chloride; NMR (CDCI3) 8.1 (d. 1). 7.7 (m, 2) ppm. 

B. In a similar manner, the following compounds were made: 
3,5-dichloro-2-nitroben2oyl chloride; 

5-methyl-2-nitrobenzoyl chloride; 
5-(chloro)carbonyi-6-nitro-1,3-ben20dioxole; 
15 3-methoxy-2-nitrobenzoyl chloride; and 
4,5-dimethoxy-2-nitrobenzoyl chloride. 

C. In a similar manner, other compounds of fomiula (B) and corresponding 
intermediates of the compounds of the invention may be prepared. 

20 PREPARATION 2 

Compounds of Formula (D) 

A. To a solution of 5-chloro-2-nitrobenzoyl chloride (23 g, 100 mmol) in methylene 
chloride (200 mL) at O^C was added triethylamine (16 mL. 1 15 mmol). followed by 
4-chloroaniline (14g. 110 mmol). The mixture was stin-ed for 20 minutes at OX, then warmed 

25 to ambient temperature. After 5 hours, the mixture was concentrated of all volatiles in vacuo. 
The residual solid was dissolved in ethyl acetate (400 mL) and washed with water (200 mL), 
1M hydrochloric acid (2x200 mL). 1M sodium bicarbonate (200 mL) and brine (200 mL) and 
dried over MgS04. Concentration and dr/ing in vacuo afforded 30 g (93% yield) of A/-(4- 
chlorophenyl)-5-chloro-2-nitrobenzamide; NMR (CDCI3) 8.1 (d. 1), 7,7 (br. 1). 7.6 (m. 2). 7.5 

30 (d. 2). 7.3 (d. 2) ppm. 

B. In a similar manner, the following compounds were made: 
W-(5-chloropyridin-2-yl)-3.5-dichloro-2-nitrobenzamide: NMR(CDCl3) 8,4 (s. 1). 8,0-8.2 (m. 3). 

7.9 (m, 1)ppm; 

/V-(4-chloroph nyl)-4,5-dimethoxy-2-nitroben2amide; NMR (DMSO-dg/TFA) 10.6 (s. 1), 7,7 (d. 
35 2). 7.6 (s, 1), 7.4 (d, 2). 7,2 (s, 1). 4.0 (s. 3). 3.9 (s. 3) ppm; 
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N-(4-chlorophenyl)-3-methoxy.2Hirlrobenzamide; NMR (DMSO-de/TFA) 10.8 (s, 1), 7.7 (m. 3), 

7.5 (d. 1). 7.4 a 2), 3.9 (s. 3). 3.4 (br s. 1) ppm; 
Af-{5-chloropyridlrv-2-yl)-3-methoxy-2-fiitrobe^^ NMR (CDCI3) 8.8 (br. 1), 8.3 (d. 1), 8.1 

(s. 1). 7.7 (d. 1). 7.5 (t. 1). 7.3 (m, 2). 3.9 (s. 3) ppm; 
5 A/-(5-chloropyridin-2-yl)-5K:hloro-2-nitrobenzamide; 
A^(5-bromopyridin-2-yl)-5-chloro-2-nitroben2amide; 
Af-(4-chlorophenyl)-5-methyl-2-nitrobenzamide: 
A/-(4-bromophenyl)-5-methyl-2-nitrobenzamide; 
A/-(pyridin-2-yl)-5-chloro-2-nitrobenzamide; 
1 0 5-(A/-(5-chloropyridin-2-yl)amlno)carbonyl-6-nitro-1 .3-benzodioxole; and 
W-(4-chlorophenyl)-3-nttro-pyridin-2-amide. 

C. in a similar manner, other compounds of fonnula (D) and corresponding 
tntemnediates of the compounds of the invention may be prepared. 

15 PREPARATIONS 

Compounds of Formula (E) 

A. A/-(4-ChIorophenyl)-5-chloro-2-nitroben2amide (13.2 g, 42.4 mmol) and tin(ll) 
chloride dihydrate (48 g, 213 mmol) were combined in ethyl acetate (90 mL) and the mixture 
was heated at 70''C under a nitrogen atmosphere. After 15 minutes, the mixture was cooled to 

20 ambient temperature, then poured onto water (750 mL) and ethyl acetate (750 mL). The 
aqueous layer was adjusted to pH 8 with by addition of 1 N NaOH and a saturated NaHCOa 
solution, and the layers were separated. The aqueous layer was further extracted with 500 mL 
of ethyl acetate. The combined organic extracts were washed with water (1 L), then brine 
(500 mL), dried over MgS04. filtered, and concentrated in vacuo to afford 1 1.6 g (97% yield) of 

25 A/-(4-chlorophenyl)-2-amino-5-chloroben2amide as an off-white solid; NMR (CDCI3) 7.7 (br s, 
1), 7.2-7.5 (m, 6), 6.7 (d. 1), 5.5 (br s, 2) ppm. 

B. In a similar manner, the following compounds were made: 
W-(5-chloropyridin-2-yl>-2,3-diamino-5-chlorobenzamide; NMR (DMSO-de/TFA) 10.6 (s. 1), 8.4 

(dd, 1), 8.0 (dd. 1). 7.8 (m. 1), 7.8 (d, 1). 7.2 (dd. 1). 7.1 (m. 1), 6.8 (d. 1), 6.5 (s, 2) 
30 ppm; 

A/-(5-chloropyridin-2-yl)-2-amino-3-dimethylamino-5-chlorobenzamide; NMR (CDCI3) 8.5 (s, 1), 

8.3 (d, 1), 8.2 (d. 1). 7.7 (dd. 1). 7.3 (d, 1). 7,1 (d,1). 6.0 (br s, 2). 2.7 (s, 6) ppm; 
W-(5-chloropyridin-2-yl)-2-amino-3-(morpholin-4-yl)-5-chloroben2amide; NMR (CDCI3) 8.3 (m, 
1). 7.5 (m. 1). 7.1-7.4 (m, 3). 3,9 (m. 4), 3.2 (m. 4) ppm; 
35 A/-(5-chloropyridin-2-yl)-2-amino-5-chlorobenzamide; 
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AK5-bromopyridin-2-yl)-2-amino-5-chiorobenzamide; 
AK4-chlorophenyl)-2-amino-5-methylbenzamicle: 
A^(443romophenyl)-2-amino-5-methylberizamide; 
A^(5K*loropyridin-2-yI)-2-amino-3-{4-methylpiperaziiv1-yl)-5^ 
5 A^(4-chlorophenyl)-2-amino-5-chloro-3-(morpholirv4-yi)benM 
A^(5-chloropyridin-2-yl)-2-amincK3-(4-ethylpiperazin-1-yl)-5-*^ 
A^(5-chloropyridirv2-yl)-2-amino-3-(4-(ethoxycarbonylplperidin 
A^{5K:hloropyridin-2-yl)-2-amino-5-(A/'-methyl-A/-(ethoxy 
chlorobenzamtde; 
10 /V-{5K:hloropyridin-2-yl)-2-amino-3-{A^;/V'-di{2-methoxyeft^ 

A/-{5K:hloropyiidin-2-yl)-2-amino-3-(pyrrolidin-1-yl)-5-chlorobenzaml(^^ 
5-(N-(5-chloropyridin-2-yl)amino)carbonyl-6-aminc>-1,3-benzo 

C. In a manner similar to that described in Paragraph A above. A/-(5-chloropyridin- 
2-y!)-2-nitro-3-(4-(terf-butoxycarbonyI)piperazin-1-yl)-5-chlorobenzamide (13 g, 26 mmol) was 

15 reacted with tin(ll) chloride dihydrate (29 g. 130 mmol) in pyridine (100 mL) to afford 7.1 g 
(60% yield) of /V-(5-chloropyridin-2>yl)-2-amino-3-(4-(fert-butoxycarbonyl)piperazin-1-yl)-5- 
chlorobenzamide, as a yellow solid; NMR (DMSO-de) 10.8 (s, 1), 8.4 (d. 1), 8.1 (d. 1), 7.9 (dd, 
1), 7.6 (d. 1). 7.1 (d, 1). 6.2 (d, 2), 3.3 (m, 4). 2.7 (br, 4). 1.4 (s. 9) ppm. 

D. To a solution of sodium hydrosulfite (300 g, 1,7 mol) in water (4 L) was added 
20 W-(5-chloropyridin-2-yl)-2-nitro-3-methoxybenzamide (140 g, 0.45 mol). Tetrahydrofuran (2 L) 

and 1 .4-dioxane (2 L) were added and the resulting mixture stin-ed at ambient temperature. 
After 16 hours, the solution was made basic by addition of potassium carbonate and the 
phases separated. The organic phase was concentrated of all volatiles in vacuo to give an off- 
white solid. The solid was washed with water, filtered, and dried under vacuum to afford 1 1 1 g 
25 (88% yield) of W-(5-chloropyridin-2-yl)-2-amlno-3-methoxybenzamlde; NMR (CDCI3) 8.8 (br. 1), 
. 8.3 (d. 1). 8.1 (s. 1). 7.7 (dd, 1). 7.1 (dd. 1). 6.8 (d. 1). 6.6 (t. 1), 5.9 (br, 1). 3.9 (s, 3) ppm. 

E. In a similar manner, the following compound was made: 
Af-(4-chlorophenyl)-2-amino-3-methoxybenzamide. 

F. To a suspension of A/-(4-bromophenyl)-2-nitro-5-chlorobenzamide (0.50 g, 

30 1.4 mmol) in methanol (20 mL) was added 5% platinum on carbon (Degussa type. 50% water, 
0.20 g), and the mixture stirred under hydrogen (balloon). After 0.5 hours, the mixture was 
filtered and concentrated of all volatiles in vacuo to afford 0.45 9 (99% yield) of 
Af-(4-bromophenyl)-2-amino-5-chlorobenzamide as a white solid; NMR (DMSO-de) 10.2 (s. 1). 
7.5-7.7 (m. 5). 7.2 (dd. 1), 6.8 (d, 1) ppm. 

35 G. In a similar manner, the following compounds were made: 
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Af-phenyl-2-amino-4,5-dimethoxybenzamicie: 
A^(5-chloropyridin-2-yl)-2-amino-5-methyibenzamide; 
AA-phenyl-2-amjno-5-methyli3enzahftide; ' 
/\f-<4-chlorophenyl}-3-aminopyridin-2-amide. 
5 H. In a manner similar to those methods described above, other compounds of 

formula (E) and corresponding intennediates of the compounds of the invention may be 
prepared. 

PREPARATION 4 

10 Compounds of Formula (G) 

A. To a solution of 3-chloro-4-chloromethyl-2-(chlorocarbonyl)thlophene (3.1 g. 
13.5 mmol) in methylene chloride (40 mL) at CC was added W-(4-chlorophenyl)-2-amino-5- 
chlorobenzamide (3.8 g, 13.5 mmol), followed after 5 minutes by pyridine (1.6 mL, 16 mmol). 
The mixture was wanned to ambient temperature. After 17 hours, the mixture was 

15 concentrated of all volatiles in vacuo. The resulting solid was triturated with water and a small 
amount of acetonitrile and dried in vacuo to afford 5.1 g (80% yield) of AA-(4-chlorophenyl)-2- 
[((4-(chloromethyl)-3-chlorothlophen-2-yl)cart3onyl)amino]-5-chlorobenzamide as a tan powder: 
NMR (DMSO-de) 11.1 (s. 1), 10.8 (s, 1), 8.3 (d, 1), 8.2 (s, 1), 7.9 (s. 1), 7.7 (d. 2), 7.6 (dd, 1). 
7.4 (d. 2). 4.8(s,2)ppm. 

20 B. In a similar manner, the following compounds were made: 

A/-(5-chloropyridin-2-yl)-2-[((4-(chloromethyl)-3-chlorothiophen-2-yl)carbonyl)amino]-3-methoxy- 

5-chlorobenzamide; NMR (CDCI3) 9.3 (br, 1). 9.1 (br, 1). 8.3 (d, 1). 8.0 (d, 1). 7.7 (d, 1). 
7.6 (s, 1). 7.2 (d, 1), 7.0 (d. 1). 4.6 (s. 2). 3.9 (s. 3) ppm; _ 
A/-(5-chloropyridin-2-yl)-2-[((4-(chloromethyl)-3-chlorothiophen-2-yl)carbdnyl)aminol-3- 

25 (morpholin-4-yl)-5-chlorobenzamide; NMR (CdClj) 10.9 (s, 1). 9.5 (s, 1), 8.4 (s, 1). 7.8- 

8.2 (m, 3), 7.4 (m, 2). 4.7 (s. 2). 3.7 (m, 4), 2.9 (m. 4) ppm; 
A/-(5-chloropyridin-2-yl)-2-(((4-(chloromethyl)-3-chlorothiophen-2-yl)carbonyl)aminol-3-(4- 

methylpipera2in-1-yl)-5-chlorobenzamide; NMR (CDCI3) 10.8 (s. 1), 9.5 (s, 1), 8.4 (s, 
1). 7.8-8.2 (m. 3), 7.4 (m, 2). 4.7 (s, 2). 3.4 (m, 8). 2.9 (s. 3) ppm; 
30 /V-(5-chioropyridin-2-yl)-2-I((4-(chloromethyl)-3-chlorotWophen-2-yl)cari3onyl)aminol-3-(4- 

ethylpiperazin-1-yl)-5-chlorobenzamide; NMR (CDCI3) 10.7 (s, 1), 9.6 (s. 1). 8.3 (s, 1), 
7.8-8.2 (m. 3). 7.5 (m. 2), 4.6 (s. 2), 3.2-3.5 (m. 10), 1.4 (m, 3) ppm; 
A^(5-chloropyridin-2-yl)-2-[((4-(chloromethyl)-3-chlorothiophen-2-yl)cart5onyl)amino]-3-(4- 

(ethoxycarbonyl)piperidin-1-yl)-5-chlorobenzamide; NMR (CDCI3) 10.8 (s, 1), 9.5 (s, 1), 



wo 99/32477 



-130- 



PCT/EP98A)7d50 



7.1-8.4 (m, 6). 4.5 (s, 2), 3.0-3.5 (m. 7). 1.8-2,2 (m. 4). 1,2 (t, 3) ppm; 
A^(5K:hIoropyridirv-2-yl)-2-[((4-((*iloromethyl)-3-chloro^ 

(/V4Tiethyl-/V-(etho)cycarbonyl)methylamino)ben^ NMR (CDCI3) 10.9 (s. 1). 9.5 

(s. 1), 8.5 (s. 1), 7.8-8.2 (m. 3). 7.5 (m, 2). 4.6 (s. 2), 3.0-3.6 (m, 4), 2.9 (s. 3). 1.1 (t. 3); 
5 A^(5-chloropyridin-2-yl)-2-K(4-(chloromethyI)-3-chloro^ 

di(2-methoxyethyl)amino)-5-chlorobenzamide; NMR (CDCb) 10.8 (s, 1). 9.5 (s, 1), 7.3- 

8.6 (m, 6), 4.4 (s. 2), 2.8-3.5 (m, 11) ppm; 
A/-<5-chloropyiidiri-2-yl)-2-(((4-(chloromethyl)-3-chlorothioph 

chlorobenzamide; NMR (CDCI3) 10.9 {s. 1), 9.7 (s. 1). 7.4-8.6 (m, 6), 4.2 (s. 2) ppm; 
10 A/-(5-chloropyridln-2-yl)-2-I((4-(<rfiloromethyl)-3-chlorothiopher^^ 

chlorobenzamide; NMR (DMSO-d©) 11.4 (s, 1). 11.0 (s, 1), 7.6-8.4 (m, 7), 4.8 (s, 2) 

ppm; 

W-(4-chlorophenyl)-2-[((4.5-di(chloromethyl)-3-chlorothiophen-2-yl)carbonyl^ 

chlorobenzamide; NMR (DMSO-de) 11.2 (s. 1). 10.7 (s, 1). 8.3 (d, 1), 7.4-7.9 {m. 6), 5.1 
15 (s, 2). 4.8 (s, 2) ppm; 

A/-(5-chloropyridln-2-yl)-2-[((4-(chloromethyl)-3-chlorothiophen-2-yl)carbonyl)amino]-3- 

dimethylamino-5-chlorobenzamide; NMR (DMSO-ds/TFA) 11.5 (s, 1). 9.6 (s, 1), 8.3 (d. 
1), 8.1 (d. 1). 8.0 (s. 2). 7.8 (dd. 1). 7.7 (d. 1). 4.6 (s, 2). 3.0 (s. 6) ppm; 
A/-(pyridirv2-yl)-2-I((4-(chloromethyl)-3K;hlorothiophen-2-yl)carbonyl)amino]-5- 
20 chlorobenzamide; NMR (DMSO-dcTTFA) 10.6 (s, 1). 8.4 (d, 1). 8.3 (t. 1). 8.0 (d. 1). 7.9 

(s, 1). 7.8 (s. 1). 7.7 (d. 1). 7.6 (dd. 1). 7.5 (t, 1). 4.6 (s. 2) ppm; 
A/-(4-chlorophenyl)-2-[((4-(chloromethyl)-3-chlorothiophen-2-yl)carbonyl)amino]-3-(morpholin-4^ 

yl)-5-chlorobenzamide; 
W-(5-chloropyridin-2-yl)-2-[((4-(chloromethyl)-3-chlorothiophen-2-yl)carbonyI)amino]-3- 
25 (pyrroiidin-1 -yl)-5-chlorobenzamide; 

Af-{5-chloropyridin-2-yl)-2-[((4-{chloromethyl)-3-chlorothiophen-2-yl)carbonyl)amino]-^ 
5-chlorobenzamide; 

A^(4-chlorophenyl)-2-[((4-(chloromethyl)-3-chlorothiophen-2-yl)carbonyl)aminol-3-hydro^^ 
chlorobenzamide; 

30 A/-(5-chloropyridin-2-yl)-2-I((4-{chloromethyl)-3-chlorothiophen-2-yl)carbonyl)amino]-^ 
butoxycarbonyl)piperazin-1-yl)-5-chlorobenzamide; 
5-(/tf-(5-chloropyridin-2-yl)amino)carbonyl-6-[4-(chloromethyl)-3-chlorothiophen-2- 

yl)carbonyi]amtno-1 ,3-benzodioxole; 
Af-(4-chlorophenyl)-2-[((4-(chloromethyl)-3-chlorothiophen-2-yl)carbonyl)amino]-5- 
35 fluorobenzamide; 
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Af-(4KrfiIorophenyl)-2-[((4-(chloromethyl)-3-chlorothiophen-2-yl)ra 

chlorobenzamide; NMR (DMSO-dsATFA) 10.4 (s. 1), 9.5 (s, 1). 8.1 (s. 1), 7.7 (d. 2). 7.3- 
7.4 (m, 4). 4.8 (s. 2). 3.9 (s, 3) ppm. 

C. In a manner similar to those methods described above, other compounds of 
5 formula (G) and corresponding intermediates of the compounds of the invention may be 
prepared. 

PREPARATION 5 

Compounds of Formula (K) 

10 A. To a suspension of A/-(4-chlorophenyl)-2-[((5-methyl-3-chlorothiophen-2- 

yl)carbonyl)amino]-5-chlorobenzamide (2.6 g, 6.0 mmol) in dry benzene (250 mL) were added 
N-bromosuccinimide (1.2 g, 6.6 mmol) and benzoyl peroxide (0.15 g. 0.6 mmol). The mixture 
was refluxed while irradiating v\nth a 250 Watt lamp. After 28 hours the reaction was 
concentrated of all volatiles in vacuo and the resulting solid triturated with benzene. 

15 Purification by flash chromatography on silica gel afforded 2.3 g (75% yield) of AK4- 

chlorophenyl)-2-[((5-bromomethyl-3-chlorothiophen-2-yl)carbonyI)amino]-5-chlorobenzamide as 
a white solid; NMR (DMSO-de) 11.1 (s, 1), 10.7 (s. 1), 8.3 (d. 1), 7.9 (s, 1), 7.7 (d. 2), 7.6 (d. 
1). 7.4 (d. 2), 7.3 (s, 1), 4.9 (s. 2) ppm. 

B. in a similar manner, the following compounds were made: 

20 A/-(4-chlorophenyl)-2-I((3-(bromomethyl)benzo[6]thien-2-yl)carbonyl)amino]-5- 

chlorobenzamide; NMR (DMSO-de) 11.4 (s. 1), 10.8 (s, 1), 8.4 (d, 1), 7.4-8.2 (m. 10). 
5.3 (s. 2) ppm; 

A/-(4-chlorophenyl)-2-[((6-(bromomethyl)benzo[6]thien-2-yl)carbonyl)amino]-5- 

chlorobenzamide; NMR (DMSO-de) 11.4 (s, 1). 10.8 (s. 1). 8.4 (d. 1), 7.4-8.2 (m. 10). 
25 4.9 (s. 2) ppm. 

C. In a similar manner, other compounds of formula (K) and corresponding 
intermediates of the compounds of the invention may be prepared. 

PREPARATION 6 

30 Compounds of Formula (T) 

A. A mixture of 3,3,3-trifluoropropyl bromide (10.0 g. 56.5 mmol). potassium 
cyanide (5.2 g, 79.8 mmol). tetrabutylammonium iodide (0.1 g, 0.3 mmol) and DMSO (10 mL) 
was heated at 60°C for 15 hours. After cooling, the mixture was extracted with ethyl ether 
(80 mL) and water (100 mL). The organic layer was washed with water (3x100 mL). dried 
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(Na2S04) and fiK red. Ethanot (lOmL) was added, and the solution was cooled to O^C, and 
saturated with HCi gas. The vessel was sealed and allowed to stand at ambient temperature 
for 15 hours. The mixture was then added to a solution of hexane (200 mL) and ethyl ether (40 
mL). The precipitate was collected and dried in vacuo to give 3.2 g of ethyl (2,2.2- 
5 trifluoroethyl)acetimidate hydrochloride; NMR (DMSO-deHTA) 4.4 (q. 3). 2.9 (t, 2) 2.6 (m, 2). 
1.3(t, 3)ppm. 

B. In a similar manner, other compounds of formula (T) and conesponding 
intermediates of the compounds of the invention may be prepared. 

10 PREPARATION 7 

Compounds of Formula (W) 

A. To 2-methoxycarbonyl-3-chloro-4-methylthiophene (100 g. 0.53 mol) in dry 
cartoon tetrachloride (1.5 L) were added sulfuryl chloride (65 mL. 0.81 mol) and benzoyl 
peroxide (2.5 g. 10 mmol). The reaction was heated at reflux for 17 hours, then cooled to 

15 ambient temperature and concentrated of all volatiles in vacuo. Purification of the resulting oil 
by flash chromatography on silica gel afforded 63 g (54% yield) of 2-methoxycarbonyl-3-chloro- 
4-(chloromethyl)thiophene as a yellow oil which crystallized to fine needles upon standing; 
NMR (CDCI3) 7.6 (s. 1). 4.6 (s, 2). 3.9 (s. 3) ppm. 

B. To 2-methoxycarbonyl-3-chlora4-methytthiophene (0.25 g. 1 .3 mmol) in dry 
20 benzene (25 mL) were added A/-bromosuccinimide (0.28 g. 1.6 mmol) and benzoyl peroxide 

(0.03 g. 0.13 mmol). The mixture was refluxed while in^diating with a 250 Watt lamp. After 2 
hours the reaction was cooled and concentrated of all volatiles in vacuo. Purification by flash 
chromatography on silica gel afforded 0.20 g (58% yield) of 2-methoxycari3onyl-3-chloro-4- 
(bromomethyl)thiophene as a white solid; NMR (CDCI3) 7.6 (s. 1), 4.4 (s, 2). 3.9 (s, 3) ppm. 
25 C. In a similar manner, other compounds of formula (W) and corresponding 

intermediates of the compounds of the invention may be prepared. 



PREPARATION 8 

Compounds of Formula (X) 
30 A. To 2-methoxycartx)nyl-3-chloro-4-(bromomethyl)thiophene (0.20 g, 0.74 mmol) 

in methylene chloride (7.5 mL) was added 1-methylpiperazine (0.095 mL, 0.86 mmol) and the 
mixture was stirred at ambient temperature. After 16 hours, the mixture was poured onto 
methyl ne chloride (20 mL) and washed with dilute aqueous NaHCOs, wat r and brine, dried 
over Na2S04 and concentrated in vacuo. Purification by flash chromatography on silica gel 
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afforded 0.085 g (40% yield) of 2-methoxycarbonyl-3-chloro-4-((4-methylpiperazin-1- 
yl)methyl)thiophen as a tan solid; NMR (CDCI3) 7.4 (s, 1), 3.9 (s, 3), 3.5 (s. 2). 2.3-27 (br m, 
8), 2.2 (s, 3) ppm. 

B. In a similar manner, the following compounds were made: 
5 2-methoxycarbonyl-3-chloro-4-((morpholln-4-yl)methyl)thlophene; 

2-methoxycarbonyl-3-chloro-4-((thiomorpholin-4-yl)methyl)thiophene. 

C. In a similar manner, other compounds of formula (X) and corresponding 
intermediates of the compounds of the invention may be prepared. 

10 PREPARATION 9 

Compounds of Fomiula (Y) 

A. To a solution of 2-methoxycarbonyl-3-chloro-5-methylthiophene (1 .3g. 6.8 mmol) 
in ethanol (16 mL) was added aqueous sodium hydroxide (1 N, 16 mL, 16 mmol) and the 
mixture stirred at ambient temperature. After 3 hours the mixture was concentrated of all 

15 volatiles in vacuo. The residual solid was dissolved in water (60 mL). acidified with 1 N HCI 
and the solid collected by filtration to afford 1.2 g (95% yield) of 2-carboxy-3-chloro-5- 
methylthiophene as a white solid; NMR (CDCI3) 6.8 (s. 1). 2.5 (s. 3) ppm. 

B. In a similar manner, the following compounds were made: 
2-carboxy-3-methoxybenzoIb]thiophene; 

20 2-carboxy-3-chloro-4-((4-methylpiperazin-1-yl)methyl)thiophene, hydrochloride salt; 
2-carboxy-3-chloro-4-cyanothiophene. 

C. In a similar manner, other compounds of formula (Y) and corresponding 
intermediates of the cpmpounds of the invention may be prepared. 

25 PREPARATION 10 

Compounds of Formula (FF) 
A. To a solution of A/-(5-chloropyridin-2-yl)-2-[((4-((A/ -methyl-A/'- 
(methylsulfonyl)amino)methyl)-3-chlorothiophen-2-yl)carbonyl)amino]-3-hydroxy-5- 
chloroben2amide (4.5 g, 8.0 mmol) in DMF (200 mL) was added cesium carbonate (18 g. 
30 55 mmol), followed by epibromohydrin (1 .4 mL, 16 mmol). The mixture was stirred at ambient 
temperature for 3 days, then filtered. The filtrate was concentrated in vacuo to afford a 
. quantitative yield of A/-(5-chloropyridin-2-yl)-2-[((4-((A/-methyl-A/- 
(methylsulfonyl)amino)methyl)-3-chlorothiophen-2-yl)carbonyl)amino]-3-(2,3-epoxypropoxy)-5- 
chlorobenzamide; NMR (CDCia) 9.2 (s, 1), 8.8 (s. 1). 8.2 (d, 1). 8.1 (s, 1), 7.7 (d. 1), 7.6 (s, 1). 
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7.3 (s. 1). 7.1 (s. 1), 4.4 (d, 1), 4.3 (s, 2), 4.0 (m, 1). 3.4 (brm, 1), 3.0 (br m. 1). 2.9 (s. 3). 2.8 
(s. 3). 2.7 (br m. 1) ppm. 

B. In a similar manner, the following compound was made: 
/V-(5-chloropyridin-2-yl)-24((4K(A/4Tiethyl-W'^(dime%^ 

chlorothiophen-2-yl)carbonyl)aminoh3-{2.3-epo)cypropo)cy)-5<^ 

C. In a similar manner, other compounds of formula (FF) and corresponding 
intemiediates of the compounds of the invention may be prepared. 

PREPARATION 11 

Compounds of Fomnula (Eb) 

A. To A/-{5-chloropyridin-2-yl)-2-amino-3-methoxybenzamide (39 g, 140 mmol) in 
benzene (2 L) was added /V-chlorosuccinimide (20 g. 148 mmol) and the reaction heated at 
50-55°C. After 24 hours the reaction was cooled to ambient temperature and concentrated of 
all volatiles in vacuo. The resulting solid was dissolved in ethyl acetate (1 L), washed with 
water (3x100 mL). dried over sodium sulfate, and concentrated. Recrystallization from 
benzene afforded 40 g (90% yield) of A/-(5-chloropyridin-2-yl)-2-amino-3-methoxy-5- 
chlorobenzamide as off-white needles; NMR (CDCI3) 8.6 (br, 1), 8.3 (m, 2), 7.7 (dd. 1), 7.1 (d. 
1). 6.8 (d. 1), 5.9 (br. 1). 3.9 (s, 3) ppm. 

B. In a similar manner, the following compound was made: 
A/-(4-chlorophenyl)-2-amino-3-methoxy-5-chloroben2amide. 

C. To a solution of A/-(4-chlorophenyl)-2-amino-3-methylbenzamide (0.40 g. 

1 .5 mmol) in chloroform (3 mL) at O^C was added SO2CI2 (0.3 1g, 2.3 mmol). The mixture was 
warmed to ambient temperature and stirred for 1 hour. Concentration of all volatiles in vacuo 
afforded W-(4-chlorophenyl)-2-amino-3-methyl-5-chloroben2amide as a yellow solid; NMR 
(DMSO-de) 10.2 (s. 1). 7.8 (d. 2). 7.6 (s. 1). 7.4 (d. 2). 7.2 (s. 1). 6.2 (br. 2). 2.1 (s. 3) ppm. 

D. In a similar manner, the following compound was made: 
A/-(4-chlorophenyl)-2-amino-4-fluoro-5-chlorobenzamide. 

E. In a manner similar to those methods described above, other compounds of 
formula (Eb) and corresponding intermediates of the compounds of the invention may be 
prepared. 

PREPARATION 12 

Compounds of Fonnula (Db) 
A. To a solution of A^(5-chloropyridin-2-yl)-2-nitro-3,5-dichlorobenzamide (12 g. 
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34 mmol) in DMSO (50 mL) was added morpholine (3.6 g. 41 mmol) followed by 
A^A^dfisopropylethylamine (8.9 69 mmol). The mixture was heated at 110-120*^0 for 4 
hours, then cooled to ambient temperature, quenched with water (50 mL) and extracted with 
ethyl acetate (3x100 mL). The combined organics were washed with brine (2x30 mL). dried 
5 over Na2S04 and concentrated in vacuo. Purification by flash chromatography on silica gel 
afforded 6.3 g (46% yield) of A/-(5-chloropyridin-2-yl)-2-nitro-3-(morpholin-4-yl)i5- 
chlorobenzamide; NMR (CDCI3) 8.2 (m, 1), 7.7 (m. 1). 7.2-7.4 (m. 3). 3.8 (m, 4). 3.0 (m, 4) 
ppm. 

B. in a similar manner, the following compounds were made: 
1 0 /V-(5-chloropyridin-2-yI)-2-nitro-3-(4-methylpiperazin-1-yl)-5-chloroben2amide; NMR 

(DMSO-deH-FA) 9.8 (br s. 1), 8.4 (d. 1), 8.0 (d. 1), 7.8 (dd. 1), 7.6 (d. 2), 3.4 (d. 2), 3.3 
(d. 2). 3.2 (m, 4). 2.8 (s. 3)ppm; 
A/-(5-chloropyridin-2-yl)-2-nitro-3-(4-(fert-butoxycarbonyl)piperazin-1-yl)-5-chlorote 

NMR (DMSO-de) 11.5 (br. 1). 8.4 (d, 1), 8.1 (d. 1). 7.9 (dd. 1). 7.7 (s, 1), 7.6 (d. 1), 3.4 
15 (br, 4). 2,9 (m, 4), 1 .4 (s. 9) ppm; 

A/-(4-chlorophenyl)-2-nitro-3-{morpholin-4-yl)-5-chlorGbenzamide; 
A/-(5-chloropyridin-2-yl)-2-nitro-3-(4-ethyIpiperazin-1-yl)-5-chlorobenzamide; 
A/-(5-chloropyridin-2-yl)-2-nitro-3-(4-(ethoxycarbonyl)piperidin-1-yl)-5-chlorobenzamide; 
A/-(5-chloropyridin-2-yl)-2-n}tro-3-chloro-5-(A/-methyl-A/- 
20 (ethoxycarbonyl)methylamino)benzamide; 

A/-(5-chloropyridin-2-yl)-2-nitro-3-(W',/\/'-di(2-methoxyethyl)amino)-5-chloroben2amide: 
A/-(5-chloropyridin-2-yl)-2-nitro-3-(pyrrolidin-1-yl)-5-chlorobenzamide. 

C- Into a solution of A/-(5-chloropyridin-2-yI)-2-nitro-3,5-dichloroben2amide (4.0 g, 
12 mmol) in dimethyl sulfoxide (60 mL) was bubbled an excess of dimethyl amine gas. The 
25 mixture was sealed in a pressure tube and heated at 50°C. After 3 hours, the mixture was 
cooled to ambient temperature, then poured into water, and extracted with methylene chloride. 
The combined organic extracts were dried over MgS04, and concentrated in vacuo to afford 
3.8 g (93% yield) of /S/-(5-chloropyridin-2-yl)-2-nitro-3<limethylamino-5-chlorobenzamide; NMR 
(CDCI3) 9.6 (s. 1). 8.2 (d, 1). 7.8 (d. 1). 7.7 (dd. 1), 7.1 (d, 1), 6.9 (d.1). 2.8 (s. 6) ppm. 
30 . D. In a similar manner, the following compound was made: 

/V-(5-chloropyridin-2-yl)-2-nitro-3-amino-5-chloroben2amide. 

E. In a manner similar to those methods described above, other compounds of 
fomiula (Db) and corresponding intermediates of the compounds of the invention may be 
prepared. 
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PREPARATION 13 

Compounds of Formula (LL) 
A. A mixture of anthranilic add (10 g. 73 mmol), and phosgene (1 .9 M solution in 
5 toluene. 50 mL, 94 mmol) in 1,4-dioxane (120 mL) was stirred at ambient temperature. After 
50 hours, the mixture was heated at 65''C for 10 hours then cooled to ambient temperature. 
The solid was collected by filtration, washed with ethyl ether and dried in vacuo to afford 1 1g 
(92% yield) of benzoxazine-2,4-dione as tan solid; NMR (DMSO-de) 11.7 (s, 1). 7.9 (d. 1). 7.7 
(t.1),7.2(t. 1).7!l (d,1)ppm. 
10 B. In a similar manner, the following compounds were made: 

6.7-difluorobenzoxa2ine-2,4-dione; NMR (DMSO-de) 11.9 (s, 1). 8.0 (t 1), 7.0 (dd. 1) ppm; 

6- fluoroben2oxa2ine-2,4-dione; 

7- fluorobenzoxazine-2,4-dione; 

8- methy lben20xa2ine-2 ,4-dione; 
1 5 7-azabenzoxazine-2,4-dione. 

C. In a similar manner, other compounds of formula (LL) and corresponding 
intermediates of the compounds of the invention may be prepared. 

PREPARATION 14 

20 Compounds of Formula (Ec) 

2-Amino-(A/-4-chIorophenyl)ben2amide 

A. A mixture of benzoxazine-2,4-dione (1.6 g. 10 mmol) and 4-chloroaniline (2.5 g, 
20 mmol) in 1 ,4-dioxane (30 mL) was heated at reflux for 15 hours. After cooling the solid was 
filtered, and the filtrate was concentrated, washed with ethyl ether. The washing was 

25 concentrated further to a solid. Additional washing with cold ethyl ether (1 0 mL) afforded 

/V-(4-chlorGphenyl)-2-aminobenzamide as a tan solid; NMR (DMSO-de) 10.1 (s, 1), 7.8 (d, 2), 
7.6 (d, 1). 7.4 (d. 2), 7.2 (t, 1). 6.8 {d, 1). 6.6 (t, 1), 6.3 (s, 2) ppm. 

B. In a similar manner, the following compounds were made: 
/V-(4-chlorophenyI)-2-amino-4,5-difluorobenzamide; NMR (DMSO-de) 10.1 (s, 1), 7.8 (m. 3). 

30 7.4 (d. 2). 6.7 (dd, 1 ). 6.6 (br s, 2) ppm; 

A/-(4-<*lorophenyl)-2-amino-5-fluoroben2amide: 
/V-(4-chlorophenyl)-2-amino-4-fluorobenzamide; 
A/-(4-chloropheriyO-2-amino-3-methylbenzamide; and 
A/-(4-chlorophenyl)-3-aminopyridin-4-amide. 
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C. In a similar manner, other compounds of fomiula (Ec) and corresponding 
intermedial s of ttie compounds of the invention may be prepared. 

PREPARATION 15 

5 Compound of Formula (GO) 

A. To 2-methoxycarbonyl-3-chloro-4-(chloromethyl)thiophene (48 g, 0.21 mol) in 
glacial acetic acid (500 mL) was added sodium acetate (35 g, 0.42 mol). The reaction was 
heated at reflux for 24 hours, then cooled and concentrated in vacuo. The residual oil was 
made basic by addition of saturated aqueous sodium bicarbonate, and the resulting solution 

10 extracted with ethyl acetate (4x1 50 mL). The combined extracts were dried over sodium 
sulfate and concentrated to afford 47 g (90% yield) of 2-methoxycarbonyl-3-chloro-4- 
(acetoxymethyl)thiophene as a light brown oil; NMR (CDCI3) 7.6 (s, 1). 5.1 (s, 2), 3.9 (s. 3), 
2.1 (s, 3) ppm. 

B. In a similar manner, other compounds of formula (OO) and corresponding 
15 intermediates of the compounds of the invention may be prepared. 

PREPARATION 16 

Compounds of Formula (PR) 

A. To a solution of 2-methoxycarbonyl-3-chloro-4-(acetoxymethyl)thiophene (83 g, 
20 0.33 mol) in 1,4-dioxane (350 mL) was added a solution of sodium hydroxide (26.5 g, 0.66 mol) 

in water (200 mL) and the mixture stin-ed at ambient temperature. After 1 hour the dioxane 
was removed in vacuo and the aqueous solution washed with ethyl acetate (2x100 mL). The 
aqueous layer was brought to pH 2 by addition of concentrated HCI, then extracted with n- 
butanol (4x200 mL). The combined extracts were concentrated and the resulting solid dried in 
25 vacuo to afford 63 g (90% yield) of 2-carboxy-3-chioro-4-(hydroxymethyl)thiophene as a tan 
powden NMR (DMSO-de) 7.7 (s, 1), 4.4 (s. 2) ppm. 

B. In a similar manner, the following compound was prepared: 
2-carboxy-3-chlora4-(2-(A/-methyl-A/-ferf-butoxycarbonylamino)ethyl)thiophene. 

C. In a manner similar to that described above in Paragraph A. 2-methoxycarbonyl- 
30 3-chloro-4-((morphoiin-4-yl)methyl)thiophene (2.0 g, 8.2 mmol) was reacted with aqueous 

sodium hydroxide (1 M, 8.2 mL, 8.2 mmol) in 1 ,4-dioxane (20 mL). Concentration of all 
volatiles in vacuo afforded 2.0 g (86% yield) of the sodium salt of 2-carboxy-3-chloro-4- 
((morpholin^-yl)methyl)thiophene: NMR (DMSO-de) 7.3 (s. 1), 3.5 (m. 4), 3.3 (d, 2), 2.3 (m. 4) 
ppm. 

35 D. In a similar manner, the following compound was made: 
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2-<arboxy-3<hlor(>^(thiomorpholin-4-yl)methyl)ft sodium satt. 

E. in a mann r similar to that described above, other compounds of formula (PP) 
and corresponding intermediates of the compounds of the invention may be prepared. 

PREPARATION 17 
Compounds of Fonnula (F) 

A. 2-carboxy-3-chloro^4-(hydroxymethyl)thiophene (83 g, 0.43 mmol) was added to 
thionyl chloride (200 mL) and the mixture heated at reflux for 4-6 hours. After cooling to 
ambient temperature, the mixture was concentrated of all volatiles in vacuo followed by 
repeated concentration from 1.2-dichloroethane. The residual oil was dissolved in methylene 
chloride (250 mL). filtered and concentrated to afford 100 g (89% yield) of 2-chlorocarbonyl-3- 
chloro-4-(chloromethyl)thiophene as a tan waxy solid; NMR (CDCI3) 7.8 (s, 1), 4.6 (s, 2) ppm. 

B. in a similar manner, other compounds of formula (F) and corresponding 
intermediates of the compounds of the invention may be prepared. 

PREPARATION 18 

Compounds of Formula (RR) 

A. To 5-cari30xy.1 .3-benzodioxole (50 g, 300 mmol) in trifluoroacetic add (400 mL) 
at O^C was added HNO3 (38 mL, 900 mmol) dropwise. The reaction mixture was stirred at OX 
for 1 hour, then wanned to ambient temperature and stirred for 3 hours. The mixture was 
poured into ice water and the resulting precipitate was collected by filtration. The solid was air 
dried overnight to afford 58 g (92% yield) of 5-cart)oxy-6-nitro-1 , 3-benzodioxole as a yellow 
solid; NMR (DMSO-de) 7.6 (s, 1), 7.3 (s. 1), 6.3 (s, 2) ppm. 

B. In a similar manner, other compounds of formula (RR) and corresponding 
intermediates of the compounds of the invention may be prepared. 

PREPARATION 19 

A. To a suspension of 2-carboxy-3-chloro-5-methylthiophene (1 .2 g. 6.6 mmol) in 
methylene chloride (16 mL) at 0"C were added oxalyl chloride (0.6 mL, 7.3 mmol) and a drop of 
DMF. The mixture was stin-ed at ambient temperature for 5 hours, then concentrated of all 
volatiles and dried in vacuo to afford 1.3 g (quantitative yield) of 2-chlorocarbonyl-3-chloro-5- 
methylthiophene as a pale yellow solid; NMR (DMSO-de/TFA) 7.4 (s, 1). 2.5 (s, 3) ppm. 

B. In a similar manner, the following compounds were made: 
2-chlorocarbonyl-3-methoxybenzo[6]thiophene; 
2-chlorocarbonyl-3-chloro-4-cyanothiophen ; 
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2-chiorocarbonyt-3-methyl-5-nitrothiophene: 
2-chiorocarfobnyl)-3-methyl-4-nitrothioph ne; and 
2-chldrocarbony^3-ch^oro-4-(2-(/V-methyl-^^te^^buto^ 

C. In a similar manner, other corresponding intermediates of the compounds of the 
5 invention may be prepared. 

PREPARATION 20 

A. To a solution of 3,5-didilorot>enzoic acid (50 g. 0.26 mol) in sulfuric acid 
(250 mL) at O^'C was added nitric acid (18 g. 0.28 mol) dropwise. and the mixture warmed 

10 slowly to ambient temperature. After 5 hours the mixture was poured onto ice, and the white 
precipitate collected by filtration. The solid was washed with water (3x30 mL). and dried in 
vacuo to afford 55 g (90% yield) of 3.5-dichloro-2-nitroben20ic acid; NMR (CDCy 8.3 (s, 1), 
8.0 (s, 1)ppm. 

B. In a similar manner, other corresponding intermediates of the compounds of the 
1 5 invention may be prepared. 

PREPARATION 21 

A. To a solution of (R)-(-)-1-amino-2-propanol (0.40 g, 5.3 mmol) in methanol 
(10 mL) at O^'C were added sodium acetate (0.82 g, 10 mmol) and cyanogen bromide (5 M in 

20 acetonitrile. 1 mL, 5.0 mmol). The reaction was allowed to warm slowly to ambient temperature 
and stirred for 2 hours. The mixture was concentrated in vacuo. A small amount of water was 
added and the solution made basic by addition of a saturated aqueous K2C03 solution. The 
mixture was extracted with methylene chloride, dried over K2C03, and concentrated in vacuo to 
afford 0.3 g (60% yield) of 2-imino-5(R)-methyloxazolidine; NMR (DMSCWTFA) 5.7 (br s, 2), 

25 4.5 (m, 1). 3.6 (dd. 1). 3.0 (dd, 1). 1.2 (d. 3) ppm. 

B. In a similar manner, the following compounds were made: 
2-imino-5(S)-methyloxazolidine; NMR (DMSO-deH'FA) 5.7 (br s, 2), 4.5 (m, 1). 3.6 (dd, 1). 3.0 

(dd, 1),1.2 (d. 3) ppm; 

2-imino-5-methyloxazolidine; NMR (DMSO-den^FA) 5.7 (br s. 2). 4.5 (m, 1), 3.6 (dd, 1), 3.0 
30 (dd. 1), 1.2(d.3)ppm; 

2-imino-5.5-dimethyloxa2olidine; NMR (DMSO-dg/TFA) 3.3 (s, 2), 1.3 (s, 6) ppm; and 
2-imino-4-methyloxa2olidine. 

C. In a similar manner, other corresponding intermediates of the compounds of the 
invention may be prepared. 
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PREPARATION 22 

A. To a solution of 1-amlno-2-methyl-2-propanol (4.0 g. 45 mmol) in CH2CI2 (25 
mL) at O^C was added a solution of ethy! isocyanate (3.2 g, 45 mmol) in CH2CI2 (5 mL) 

5 dropwise. The mixture was stirred at ambient temperature for 1 8 hours, then concentrated of 
all volatiles in vacuo to afford a quantitative yield of A/-(2-methyl-2-hydroxypropyl)-W'-ethylurea 
as a yellow solid; NMR (DMSO-denTA) 5.9 (m. 1). 5.7 (m. 1). 3.0 (m. 2), 2.9 (d. 2). 1.0 (s. 6). 
0.9 (t, 3) ppm. 

B. In a similar manner, other con^sponding intenmediates of the compounds of the 
10 invention may t>e prepared. 

PREPARATION 23 

A. To a solution of /V-{2-methyl-2-hydroxypropyl)-/V'-ethylurea (7.2 g, 45 mmol) in 
CH2CI2 (100 mL) at 0*^0 was added a solution of thionyl chloride (5.4 g. 45 mmol) in CH2CI2 

15 (20 mL). The mixture was wanned to ambient temperature. After 2 hours, the mixture was 
concentrated in vacuo, and the resulting solid triturated with boiling water. The mixture was 
cooled to ambient temperature and made basic by addition of saturated aqueous K2CO3. The 
mixture was extracted with methylene chloride, dried over K2CO3, and concentrated in vacuo to 
afford 3.2 g (50% yield) of 2-ethylamino-5,5-dimethyloxa20line; NMR (DMSO-deHTA) 3.2 (s, 

20 2). 3.0 (q, 2). 1 .3 (s. 6). 1 .0 (t. 3) ppm. 

B. In a similar manner, other conesponding intermediates of the compounds of the 
invention may be prepared. 

PREPARATION 24 

25 A, To a solution of 1-amino-2-propanol (2.0 g. 27 mmol) in tetrahydrofuran (20 mL) 

was added a solution of thiocarbonyldiimidazole (5.3 g, 27 mmol) in tetrahydrofuran (5 mL). 
The mixture was stin-ed at ambient temperature for 3 hours, then concentrated in vacuo. 
Purification by flash chromatography on silica gel afforded 2.9 g (93% yield) of 5-methyl-2- 
thioxooxazolidine; NMR (CDCI3 ) 8.4 (br s. 1). 5.0 (m, 1), 3.8 (t. 1). 3.4 (t. 1). 1.5 (d, 3) ppm; 

30 B. in a similar manner, the following compound was made: 

4-methyl-2-thioxooxazolidine. 

C. In a similar manner, other conresponding intermediates of the compounds of the 
invention may be prepared. 
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PREPARATION 25 

A. To a solution of 5-methyl-2-thioxooxazolidine (2.7 g, 23 mmol) in POCIa (40 mL) 
was added PCI5 (4.8 g, 23 mmol). The mixture was heated at lOO^'C for 3 hours, then cooled to 
ambient temperature and concentrated in vacuo. The resulting yellow oil was dissolved in 

5 methylene chloride, filtered through silica gel and concentrated to afford a quantitative yield of 
2-chloro-5-methyl-2-oxa2oline. 

B. In a similar manner, the following compound was made: 
2-chloro-4-methyl-2-oxazoline. 

C. In a similar manner, other corresponding intermediates of the compounds of the 
1 0 invention may be prepared. 



PREPARATION 26 

A. To a solution of 2-carboxy-3-chlorothiophene (2.0 g, 12.3 mmol) in chloromethyl 
methyl ether (10 mL) was added TiCU (4.0 mL, 6.9g, 36 mmol) at (yc under N2. The resulting 

15 dark orange suspension was warmed to ambient temperature. After 5 hours the reaction 
mixture was poured onto methylene chloride (75 mL) and ice water (100 mL) with vigorous 
stirring. The layers were separated and the aqueous layer was extracted with ethyl acetate 
(100 mL) and the combined organics extracted with 3 portions of aqueous NaHCOs (100 mL, 
25-50% saturated). The combined aqueous extracts were made acidic by addition of 

20 concentrated HCI and the resulting precipitate extracted into ethyl acetate (3x100 mL). The 
combined organic extracts were dried over MgS04 and concentrated of all volatiles in vacuo. 
The resulting solid was dissolved in acetonitrile. water and trifluoroacetic acid and purified by 
HPLC on a C18 Dynamax column with 30-55% acetonitrile in water gradient with 0.1% 
trifluoroacetic acid to afford 0.83 g (26% yield) of 2-cariDOxy-3-chloro-4,5- 

25 di(chloromethyl)thiophene as a white solid: NMR (CDCI3) 4.8 (s. 2), 4.6 (s, 2) ppm. 

B. In a similar manner, other corresponding intermediates of the compounds of the 
invention may be prepared. 

PREPARATION 27 

30 A. A/-(5-Chloropyridin-2-yl)-2-[((4-((methylamino)methyl)-3-chlorothiophen-2- 

yl)carbonyl)amino]-3-methoxy-5-ch!oroben2amide (0.054 g, 0.11 mmol) and 1,1-di(methylthio)- 
2-nitroethene (0.092 g, 0.56mmol) were dissolved in DMF (1 mL) and stirred at 50**C under 
nitrogen for 16 hours. The reaction mixture was then partitioned between water (25 mL) and 
ethyl ac tate (60 mL). the layers were separated and the aqueous layer extracted with ethyl 
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acetate (30 mL). The combined organic layers were washed with water (3x30 mL). brine (30 
mL), dried over magnesium sulfate, concentrated in vacuo, and dri d under vacuum. The 
crude product was purified by flash chromatography on silica gel. eluting with 70% ethyl 
acetate/hexanes to give A/-<5K*iloropyridin-2-yl)-24((4-((/V'-methyl-/V42-ni^ 

methylthioethenyl)amino)methyl)-3-chlorothiophen-2-yl)carbonyl)aminol-3-methoxy-5- 
chlorobenzamide as a yellow foam. 

B. In a similar manner, the follovMng compound was made: 
A^(5-chloropyridin-2-yl)-24((4-((/V'-methyl-/V'-(meth^^^^ 

chlorothiophen-2-yl)cart)onyl)amino]-3-methoxy-5-chlorobenzamide. 

C. In a similar manner, other con-esponding intermediates of the compounds of the 
invention may be prepared. 

PREPARATION 28 

A. A/-(5-Chloropyridin-2-yl)-2-{((4-(2-amino-2-(hydroxyimino)ethyl)-3- 
chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide (3.06 g, S.Bmmol) was 
dissolved in trichloroacetic acid (3.8 g, 23 mmol) and the mixture heated to 85^*0. 
Trichloroacetyl chloride (1.3 mL, 11.6 mmol) was added, and the temperature was increased to 
94°C. After one hour the reaction mixture was allowed to cool to room temperature, diluted 
with water (150 mL) and a small amount of ethyl acetate, and adjusted to basic pH with 1 N 
NaOH. The aqueous layer was extracted with ethyl acetate (300 mL). The organic phase was 
washed with 1 M sodium bicarbonate (150 mL), dried over magnesium sulfate, concentrated in 
vacuo, and dried under vacuum. The crude product was purified by flash chromatography on 
silica gel eluting wth 25% ethyl acetate/hexanes to afford A/-(5-chloropyridin-2-yl)-2-[((4-((5- 
trichloromethyl-1.2.4K)xadia20l-3-yl)methyl)-3-chlorothiophen-2-yl)cart)onyl)amino]-3-metho 
5-chlorobenzamide. 

B. In a similar manner, other corresponding intermediates of the compounds of the 
invention may be prepared. 

PREPARATION 29 

A. To a solution of 2-cari30xy-3-methyithiophene (10 g, 70.3 mmol) in 80 mL of 
trifluoroacetic acid at 0°C was added HNO3 (1.2 mL,1.0 eq.) dropwise. The reaction mixture 
was warmed to ambient temperature and after 4 hours another 1 .0 eq. of HNO3 was added. 
The reaction mixture was made basic with aqueous sodium bicarbonate and washed with ethyl 
acetate. Theaqu ouslay r was acidified with concentrated HCI and extracted with ethyl 
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acetate. Th organic layer was dried over sodium sulfete and concentrated in vacuo to afford 
5.75 g (53%) of 2-carboxy-3-methyl-5-nrtrothiophene and 2-carboxy-3-methyM.nitrothiophene, 
as a yellow solid. 

B. In a similar manner, other corresponding intermediates of the compounds of the 
5 invention may be prepared. 

PREPARATION 30 

A. A/-ferf-Butoxycarbonylpiperazine (2.94 g. 16.0 mmol) was dissolved in pyridine 
(8 mL) under nitrogen and the solution cooled to 0*^0. Methanesulfonyl chloride (1.5 mL. 19.3 

10 mmol) was added. After 5 minutes, more pyridine was added (5 mL) and the reaction mixture 
was allowed to warm to ambient temperature. After 40 minutes, the pyridine was removed in 
vacuo. The residue was dissolved in ethyl acetate (250 mL). washed v\rith 0.1 M citric acid 
(3x125 mL). dried over magnesium sulfate, concentrated in vacuo, and dried under vacuum to 
give 3.84 g (92%) of W-ferf-butoxycarbonyl-A/'-methylsulfonylpiperazine. 

15 B. A/-tert-butoxycarbonyl-A/-methylsuIfonyIpiperazine (3.84 g, 14.5 mmol) was 

suspended in methylene chloride (100 mL) under nitrogen and trifluoroacetic acid (lOmL) was 
added. After 3 hours, the reaction mixture was concentrated in vacuo and the residue 
dissolved in water (150 mL). The aqueous layer was washed with ether (2x75 mL). The pH of 
the aqueous layer was then adjusted to 10 and it was extracted with methylene chloride 

20 (3x120mL). The methylene chloride layers were dried over magnesium sulfete. and 

concentrated in vacuo to give 0.99 g of A/-methylsulfonylpiperazine. Further extraction of the 
aqueous layer with 10% methanol/methylene chloride (3x120 mL) afforded 0.44 g of A/- 
methylsulfonylpiperazine, for a total of 1 .43 g (59%). 

C. In a similar manner, other corresponding intenmediates of the compounds of the 
25 invention may be prepared. 

PREPARATION 31 

A. Hydroxylamine hydrochloride (6.12 g. 88 mmol) was added to a solution of 
sodium methoxide prepared by dissolving sodium (2.02 g) in methanol (25 mL). Additional 

30 methanol (50 mL) was added, followed by (methylthio)acetonitrile (6,0 mL. 71.5 mmol). The 
reaction mixture was refluxed for 5 hours, filtered while hot. concentrated in vacuo, and dried 
under vacuum to give 1-amino-1*hydroxyimino-2-methylthioethane in quantitative yield, 

B. In a similar manner. 1-amino-1-hydroxyimino-2-methoxyethane was prepared. 
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C. 1-Amino-1-hydroxyimlno-2-niethylthioethane (1 1 .32 g. 94.2 mmol) was 
suspended in dry chloroform (60 mL) under nitrogen. A solution of chloroacetyl chloride 
(7.5 mL, 94.2 mmol) in chlorofonn (20 mL) was added dropwise. After stining for 1 hour, a 
solution of triethylamine (15.8 mL. 1 13 mmol) in chlorofonn (20 mL) was added dropwise. The 
reaction mixture was stirred for 15 minutes, then washed with water (2x70 mL), dried over 
sodium sulfate, concentrated in vacuo, and dried under vacuum to yield 11.4 g (62% yield) of 

1- amino-1-((chloromethyl)cart>onyloxy)imino-2-methylthioethane, as a brown semi-solid. 

D. In a similar manner, 1-amino-1-((chloromethyl)carbonyloxy)imino-2- 
methoxyethane was prepared. 

E. 1-Amino-1-((chloromethyl)carbonyloxy)imino-2-methylthioethane (3.04 g, 15.5 
mmol) was dissolved in xylenes (15 mL) under nitrogen. The reaction mixture was refluxed for 
3 hours, concentrated in vacuo, and dried under vacuum. The crude product was purified by 
flash chromatography on silica eluting with 10% ethyl acetate/hexanes to give 1.14 g (41% 
yield) of 5-chloromethyl-3-methylthiomethyl-1.2,4-oxadia20le. 

F. In a similar manner. 5-chloromethyl-3-methylthiomethyl-1 ,2,4-oxadiazole was 
prepared. 

G. In a manner similar to those methods described above, other corresponding 
intermediates of the compounds of the invention may be prepared. 

PREPARATION 32 

A. Acetic anhydride (30.91 g. 0.303 mol) was cooled to 0°C and formic acid (20,6 
g, 0.394 mol) was added dropwise. After stining for 30 minutes at O^C, the reaction mixture 
was wanned to room temperature then heated to 50°C. The reaction mixture was stirred for 5 
hours, then cooled to ambient temperature. The product, acetic formic anhydride, was used in 
the next step without further purification. 

B. To a solution of acetic fonnic anhydride (26.7 g, 0.303 mol) in THF (100 mL) 
was added 2-aminotmida2ole (25. 2 g. 0.303 mol) in THF (200 mL) at ambient temperature. 
After stirring for 16 hours, the reaction mixture was concentrated and the resulting solid was 
suspended in methylene chloride. NH3 (g) was bubbled into the suspension and the reaction 
mixture was concentrated. The resulting white slurry was loaded onto a silica column and 
eluted with 0-10% methanol in methylene chloride gradient to afford 25.9 g of 2- 
(formylamino)imidazole as a white solid. 

C. In a similar manner the following compound was prepared: 

2- (acetylamino)imidazole. 
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D. To a suspension of 2-(formylamino)imida2ole (25.9 g, 0.233 mol) in THF 
(200 mL) was added BH3-THF (900 mL of a 1 M solution in THF. 0.9 mol) at ambient 
temperature. The resulting white turbid solution was stirred at ambient temperature for 16 
hours. The reaction was quenched with methanol and adjusted to pH 2 with 3 N HCI in ethyl 

5 acetate. The solution was heated to reflux for an hour and then was concentrated. The 
resulting solid was dissolved in THF and NH3 (g) was bubbled into the solution. The resulting 
white solid was removed by filtration and the filtrate was concentrated to afford 2- 
(methylamino)imidazoie as a dark oil. 

E. In a similar manner the following compound was prepared: 
1 0 2-(ethylamino)imida2ole. 

F. In a manner similar to those methods described above, other oonnesponding 
intermediates of the compounds of the invention may be prepared. 

PREPARATION 33 

15 A. To a solution of 2-methoxycarbonyl-3-chloro-4-hydroxymethylthiophene (6 g, 29 

mmol) in methylene chloride (100 mL) were added triethyiamine (8.1 mU 58 mmol) and 
methanesulfonyl chloride (2.5 mL, 32 mmol) at ambient temperature. After stirring for 6 hours, 
the reaction mixture was concentrated to afford 2-methoxycari3onyl-3-chloro-4- 
(methylsulfonyloxy)methylthiophene. The crude product was dissolved in DMF (150 mL) and 

20 excess potassium cyanide was added to the solution. The reaction mixture was stirred at 
ambient temperature for 16 hours, then poured into water, and extracted with methylene 
chloride. The combined extracts were dried over Na2S04. filtered, and concentrated in vacuo 
to afford 2-methoxycarbonyl-3-chloro-4-cyanomethylthiophene. 

B. 2-Methoxycarbonyl-3-chloro-4-cyanomethylthiophene (2 g, 9.27 mmol) was 

25 dissolved in THF (100 mL) and BH3-THF (18.6 mL of a 1 M solution in THF. 18.6 mmol) was 
added. After stining for 16 hours at ambient temperature, the reaction was quenched with 
water followed by 1 M NaOH. Potassium cart^onate was added to afford two layers. The 
organic layer was separated and concentrated in vacuo to afford 2-methoxycarbonyl-3-chioro- 
4-(2-aminoethyl)thiophene. 

30 C, 2-Methoxycarbonyl-3-chloro-4-(2-aminoethyl)thiophene was dissolved in THF 

(50 mL), and di-tert-butyl dicarbonate (2.23 g. 10.2 mmol) was added at ambient temperature. 
After 1 hour, water was added, and the reaction mixture was extracted with methylene chloride. 
The combined extracts were dried over Na2S04. filtered, concentrated in vacuo, and purified by 
flash chromatography on gel to afford 1.42 q of 2-"methoxycari3onyl-3-chloro-4-{2-(<ert- 

35 butoxycarbonylamino)-ethyl)thiophene. 
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D. To a solution of 2Hnethoxycarbonyl-3-chloro^{2-(A^methyl-AA-ferf- 
butoxycarbonylamino)ethyl)-thiophene (0.93 g, 2.91 mmol) In DMF (10 mL) were added NaH 
(0.23 g. 5.82 mmol) and iodomethane (0.36 mL, 5.82 mmol) at ambient temperature. After 
stining for 48 hours, water was added, and the reaction mixture was extracted with methylene 
chloride. The combined extracts were dried over Na2S04, filtered, concentrated in vacuo, and 
purified by flash chromatography on silica to afford 2-methoxycarbonyl-3-chloro-4-(2-(/V-methyl- 
/V-fert-butoxycarbonylamino)ethyl)thiophene (0.45 g). 

E. In a manner similar to those methods described above, other corresponding 
intermediates of the compounds of the invention may be prepared. 

PREPARATION 34 

A. To a solution of 2-chloro-3-nitropyridine (5 g. 31.6 mmol, 1.0 eq.) in 50 mL of 
DMF was added copper cyanide (2,47 g. 38 mmol, 1.2 eq.) and the reaction heated to 100*»C 
for 16 hours. The reaction mixture was cooled to ambient temperature and poured into 100 mL 
of water. The mixture was extracted with ethyl acetate (3x50 mL) and the combined ethyl 
acetate portions were dried over soduim sulfate and concentrated. The crude material was 
chromatographed on silica with 3:7 ethyl acetate/hexanes to give 2-cyano-3-nitropyridine as a 
yellow solid. 

B. To a solution of 2-cyano-3-nitropyridine (0.5 g, 3.4 mmol. 1 eq.) in 50 mL of 
ethanol was added HCI gas. The reaction was stin-ed at ambient temperature for 16 hours and 
concentrated. The residue was dissolved in 50 mL of water and the solution neutralized with 
saturated aqueous sodium bicarboriate and extracted with ethyl actetate (3x50 mL). The 
combined ethyl acetate extractions were dried over sodium sul^e and concentrated. The 
residue was chromatographed to give 2-ethoxycarbonyl-3-nitropyridlne (0.5 g, 90% yield) as a 
pale yellow oil. 

C. To a solution of 2-ethoxycarbonyI-3-nitropyridine (0.5 g, 2.5 mmoL. 1 eq.) in 20 
mL of methanol and 5 mL of water was added lithium hydroxide (0.2 g, 4.5 mmoL, 1.8 eq.) and 
the mixture stin-ed for 16 hours at ambient temperature. The reaction was concentrated and 
50 mL of 1 N KOH was were added. The solution was washed with 25 mL of ethyl actetate, 
acidified with 1 N HCI, and extracted with ethyl acetate (3x50 mL). The combined ethyl acetate 
extractions were dried over sodium sulfate and concentrated to give 2-carboxy-3-nitropyridine 
as a yellow solid (0.4 g. 95% yield). 

D. In a manner similar to those methods described above, other intermediates for 
compounds of the invention where the B ring is a heterocyclic may be prepared. 
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EXAMPLE 1 

Compounds of Formula (la) 

A. To a solution of A/-(4-chlorophenyI)-2-t((4-(chloromethyl)-3-chlorothiophen-2- 

5 yl)carbonyl)amino]-3-methoxy-5-Ghlorobenzamide (1.0 g, 2.1 mmol) in DMF (40 mL) at OX was 
added 1-methylpiperazine (1.2 mL, 1 .1 g, 1 1 mmol), and the mixture stirred for 0.5 hours at 
O^^C, then warmed to ambient temperature. After 7 hours the reaction mixture was poured into 
water (150 mL) and the resulting solid collected by filtration, vyashed with water (50 mL) and 
acetonitrile (10 mL). Purification by flash chromatography on silica gel afforded 0.77 g (64% 
10 yield) of A/-(4-chlorophenyl)-2-{((4-((4-methylpiperazin-1-yl)methyl)-3-chlorothiophen-2- 
yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide, as a white foam: NMR (DMSO-de/TFA) 
10.4 (s, 1). 9,4 (s. 1). 7.2-8.1 (m. 7), 4.4 (s. 2). 3.8 (s, 3).,3.0-3.8 (br m, 8), 2.8 (s, 3) ppm. 

B. In a similar manner, the following compounds were made: 
A/-(5-chloropyridin-2-yl)-2-[((4-((4-methylpiperazin-1-yl)methyl)-3-chlorothiophen-2- 

15 yl)carbonyl)amino]-3-(dimethyl)amino-5-chlorobenzamide; NK/IR (DMSO-cIg/TFA) 11.0 

(s. 1). 9.7 (s. 1). 8.3 (d. 1). 8.2 (s. 1). 8.1 (s, 1), 7.8 (dd. 1), 7.7 (d, 1). 7.5 (d. 1). 4.4 (s. 

2) , 3.6-3.3 (br m, 8), 2.9 (s, 6). 2.8 (s, 3) ppm; 
AA-(5-chloropyridin-2-yl)-2-[((4-((W4nethyl-A/-(3-(dimethylamino)propyl)amino)m 

chlorothiophen-2-yl)cariDonyl)amino]-3-(dimethyl)amino-5-chlorobenzamide; NMR 
20 (DMSO-d6n"FA) 11.0 (s, 1). 9.7 (s. 1), 8.3 (d, 1), 8.2 (s, 1), 8.1 (d. 1), 7,8 (dd, 1), 7.6 

(d, 1), 7.5 (d. 1). 4.4-4.3 (br m. 2), 3.2-3.0 (br m. 4), 2.9 (s, 6). 2.8 (d, 6). 2.7 (s. 3), 2.3 
(br s, 2) ppm; 

W-(5-chloropyridin-2-yl)-2-[((4-((W-methyl-A/-(2-(dimethylamino)ethyl)amino)methyl)-3- 
chlorothiophen-2-yl)carbonyI)amino]-3-(dimethyl)amino-5-chlorobenzamlde; NMR 
25 (DMSO-dsHTA) 11.0 (s, 1), 9.7 (s, 1). 8.3 (d. 1). 8.2 (s. 1), 8.1 (d. 1). 7.8 (dd. 1). 7.6 

(d. 1). 7.4 (d. 1). 4.4 (br s. 2). 3.5 (br s. 4). 2.9 (s, 12), 2.8 (s, 3) ppm; 
A/-(5-chloropyridin-2-yl)-2-[((4-((A/-methyl-A/-(1-methylpiperidin-4-yl)amino)methyl)-^ 

chlorothiophen-2-yl)carbonyl)amino]-3-(dimethyl)amino-5-chlorobenzamide; NMR 
(DMSO-deH-FA) 11,0 (s, 1), 9.7 (s, 1). 8.3 (d. 1), 8.2 (s. 1), 8.1 (d. 1). 7,9 (dd. 1), 7.7 
30 (d, 1), 7.5 (d, 1). 4.5-4.3 (br m. 2). 3.65-3.5 (br m, 3), 3.1-3.0 (br m. 2). 2.9 (s, 6), 2.8 (s. 

3) . 2.7 (s. 3), 2.4-2.3 (br m, 2). 2.1-1.9 (br m. 2) ppm; 
A/-(pyridin-2-yl)-2-[((4-((4-methylpiperazin-1-yl)methyl)-3-chlorothiophen-2-yl)carbonyl)amino]-5- 

chlorobenzamide; NMR (DMSO-deHTA) 10.9 (s. 1). 8.5 (d. 1). 8.3 (t, 1). 8.2 (s, 1), 8.1 
(d, 1). 7.9 (s, 1), 7.8 (d, 1). 7.6 (d, 1). 7.5 (t, 1). 4.4 (s. 2), 3.6-3.2 (br m. 8). 2.9 (s. 3) 
35 ppm; 
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AK4-chlorophenyl)-2-I((3-cWoro-4-((/VH3-(imidazol-1-yl)propyl)amino^ 

yOcart)onyl)amino]-5-chloroben2amide; NMR (DMSO-deHTA) 1 1 .2 (s. 1 ), 1 0.8 (s, 1 ), 
9.1 (s. 1), 8.4 (d. 1). 8.2 (s. 1), 7.9 (d. 1), 7.8-7.6 (m. 5). 7.4 (d. 2). 4.3 (t. 2). 4.2 (br s. 
2), 3.0 (br s. 2). 2.2 (m. 3) ppm; 
5 W-(4-chlorophenyl)-2^((3-diloro-4-((A/H2-(morpholirv4-yl)ethyOamino)methyl)tt^ 

yl)carbonyl)amino]-5-chloroben2amide; NMR (DMSO-de/TFA) 7.4-8.5 (m. 7), 3.3-3.7 (m. 
8). 2.4-2.7 (m. 6) ppm; 

/V-{5-chloropyridjrv-2-yl)-2-t((4-((/V'-(2-(morpholin-4-yOethyl)amino)mem^ 

yl)carbonyl)amino]-5-chlorobenzamide: NMR (DMSO-de/TFA) 7.4-8.6 (m. 7). 3.6 (s, 2). . 
1 0 3.0-3.7 (m. 8). 2.2-2.7 (m. 6) ppm; /TFA) 

A/-(5-chloropyridin-2-yl)-2-[((4-((4-hydroxy|Mperidin-1-yl)me%l)-3-chlor^^ 

yl)carbonyl)aminol-3-methoxy-5-chIoroben2amide: NMR (DMSO-de/TFA) 10.9 (s. 1). 9.5 
(s. 1). 9.4 (s. 1). 8.3 (s, 1). 8.2 (d. 1). 8.1 (s. 1), 7.8 (d. 1). 7.4 (s. 1). 7.3 (s, 1). 4.3 (m. 
2). 3.9 (s. 3), 3.8 (br s, 1), 3.4 (m. 1). 3.2 (m. 2). 3.0 (m. 1). 1.8 (m. 4) ppm; 
15 /V-(5<hloropyridin-2-yI)-2-I((4-((W'-methyl-/VH2-(pyrrolidiri-1-yl)ethyI)amlno)me^ 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; NMR (DMSO- 
deH-FA) 11.2 (s. 1). 10.8 (s. 1), 10.1 (br s. 1). 8.4 (d. 1). 8.3 (s. 1). 7.9 (s. 1). 7.7 (d. 2). 
7.6 (d. 1). 7.4 (d. 2). 4.4 (s. 2), 3.6 (m. 2), 3.4 (br s. 6). 2.8 (s. 3). 2.0 (br s, 4) ppm; 

/V-(5-chloropyridin-2-yl)-2-[((4-((A/'-methyl-/V'-(2.3-dihydroxypropyl)amino)methyl)-3- 
20 chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; NMR (DMSO- 

de/TFA) 10.9 (s, 1), 9.5 (br s. 1), 9.4 (s, 1). 8.3 (s. 1). 8.2 (m. 1). 8.1 (d, 1). 7.9 (d, 1). 
7.4 (s. 1). 7.3 (s, 1). 4.4 (m, 2). 4.0 (m. 1). 3.9 (s. 3), 3.4 (m, 2), 3.1 (m, 2), 2.8 (s. 3) 
ppm; 

A/-(5-chloropyriditv2-yl)-2-(((4-((A/'-ethyl-/V'-(2-hydroxyethyl)amino)methyl)-3-chlorothioph 
25 yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; NMR (DMSO-de/TFA) 1 0.9 (s. 1 ), 9.5 

(s. 1). 9.4 (br s, 1). 8.4 (s, 1). 8.2 (s. 1). 8.1 (d, 1), 7.9 (d. 1). 7.4 (s. 1). 7.3 (s. 1). 4.4 (br 
s. 2). 3.9 (s. 3). 3.8 (m. 2), 3.2 (m. 4), 1.3 (m. 3) ppm; 
/V-(4-chlorophenyl)-2-I((3-chloro-4-((/\/-methyl-A/-(2-(pyrrolidin-1- 

yl)ethyl)amino)methyl)thiophen-2-yl)carbonyl)amino]-5-chlorobenzamide; NMR (DMSO- 
30 deHTA) 11.2 (s.1), 10.8 (s.1). 10.0 (brs.1), 8.4 (d.1), 8.3 (s.1). 8.0 (s.1). 7.8 (d.2). 7.7 

(d.1). 7.4 (d.2). 4.4 (S.2), 3.6 (m.4). 3.3 (br s,2), 2.8 {s.3). 2.0 (br s. 4) ppm; 
/y/-(5-chloropyridin-2-yl)-2-[((4-((4-methyIpiperazin-1-yl)methyI)-3-chlorothiophen-2- 

yl)carbonyl)amino]-3-(pyrrolidin-1-yl)-5-chtorDben2amtde; NMR (DMSO-de) 10.9 (s. 1). 
9.4 (s. 1), 8.4 (s. 1), 8.2 (d. 1), 8.1 (s. 1). 7.9 (d, 1). 7.0 (s. 1). 6.9 (s. 1) 4.3 (s. 2). 3.5 
35 (br s. 4). 3.4 (br s. 8), 2.9 (s. 3). 1 .9 (br s. 4) ppm; 
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/V-(4-chlorophenyl)-2-l((3-chloro-4-{(WWnethyl-A/K2-hydroxyethyl)amino)methyl)t^ 

yl)carbonyl)amino]-5-chlorobenzamide; NMR (CDCI3) 11.1 (s, 1). 8.7 (s, 1), 8.3 (d, 1). 
7.7 (d. 2). 7.5 (s. 2). 7.4 (d. 2). 7.3 (dd. 1). 3.7 (t, 2). 3.6 (s. 2), 2.7 (t, 2). 2.3 (s. 3) ppm; 

A/-(4-chlorophenyl)-2-I{(4-((4-methylpiperazin-1-yl)methyl)-3-chlorothiophen-2- 
5 yl)carbonyl)amino]-5-chlorobenzamide; NMR (DMSO-de) 11.1 (s. 1), 10.8 (s, 1), 8.3 (d, 

1) , 7.9 (s. 1). 7.8 (s. 1). 7.7 (d. 2), 7.6 (d. 1). 7.4 (d. 2). 3.4 (s, 2). 2.4 (^. 4). 2.3 (m. 4). 
2.1 (s. 3) ppm; 

yV-(4-chlorophenyl)-2-[((3-chloro-4-((/V'-methyl-A/'.(2- 

dimethylaminoethyi)amino)methyl)thiophen-2-yl)cart}onyl)amino]-5-chlorobenzamide; 

10 NMR (DMSO-de) 11.1 (s. 1). 10.8 (s, 1). 8.3 (d. 1). 7.9 (d. 1). 7.8 (s. 1). 7.7 (d. 2), 7.6 

(dd. 1). 7.4 (d. 2). 3.5 (s. 2). 2.5 (d. 2). 2.3 (d. 2). 2.2 (s, 3). 2.1 (s, 6) ppm; 
A/-(4-chlorophenyi)-2-[((3-chloro-4-((/V'-methyl-A/-(ethoxycarbonyimethyl)amino)me^^^ 

thiophen-2-yl)carbonyl)amino]-5-chlorobenzamide; NMR (CDCI3) 11.1 (s, 1), 8.6 (s, 1), 
8.3 (d. 1). 7.7 (d. 2). 7.6 (s. 1). 7.5 (d. 1). 7.4 (d. 2). 7.3 (dd. 1). 4.2 (q. 2). 3.7 (s. 2), 3.3 

15 (s. 2). 2.5 (s, 3), 1.3 (t. 3) ppm; 

/V-(5K:hloropyridin-2-yl)-24((4-((Af'-methyt-A/'-(3-(dimethyiamirK>)propyl)amirK>)methyl)-^ 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-ciiiorobenzamide; NMR (DMSO-de) 
8.3 (d. 1). 8.1 (d. 1). 7.9 (dd. 1). 7.7 (s. 1). 7.4 (d. 1). 7.2 (d. 1). 3.9 (s, 3). 3.4 (s. 2). 2.4 
(t. 2). 2.2 (t. 2). 2.1 (s. 3). 2.0 (s. 6). 1 .5 (m. 2) ppm; 

20 A/-(5-chlorDpyridin-2-yl)-2-[((4-((4-ethyi|»perazin-1 -yi)metiiyI)-3-chlorothiophen-2- 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; NMR (DMSO-de/TFA) 10.9 (s, 1), 9.3 
(s. 1). 8.4 (s. 1). 8.1 (d. 1). 7.9 (d. 1). 7.7 (s. 1). 7.4 (s. 1). 7.2 (s. 1). 3.9 (s. 3). 3.4 (s. 

2) . 3.3 (s. 3). 2.2-2.5 (br m. 1 1). 1.0 (t. 3) ppm; 
W-(5-chloropyridin-2-yl)-2-[((4-((A/-methyl-WK2-hydroxyethyl)amino)methyl)-3-chlorothiophen-2 

25 yI)carbonyl)amino]-3-methoxy-5-chlorobenzamide; NMR (DMSO-de/TFA) 10.9 (s. 1 ). 9.9 

(s, 1), 9.4 (s. 1). 8.4 (s. 1), 8.1 (d. 1). 7.9 (d. 1). 7.8 (s. 1). 7.4 (s. 1), 7.2 (s. 1). 4.4 (t. 1). 

3.9 (s. 3). 3.5 (m. 4). 3.3 (d. 2). 2.4 (m. 3) ppm; 
5-(/V-(5-chloropyridin-2-yl)amino)carbonyl-6-t4-((A/-methyl-A/'-(2-hydroxyethyI)amino)methyl)-3- 

chlorothiophen-2-yl)carbonyllamino-1.3-benzodioxole. NMR (DMSO-deH'FA) 11.5 (s. 1). 
30 11.0 (s, 1 ). 9.6 (s. 1). 7.5-8.4 (m. 6), 6.1 (s. 2). 4.4 (m. 2), 3.8 (t, 2). 3.2 (m. 2). 2.8 (s. 3) 

ppm; 

A/-(5-chloropyridin-2-yl)-2-[((4-((A/'-methyl-A/'-(2.3-dihydroxypropyl)amino)methyl)-3- 

chlorothiophen-2-yI)carbonyl)amino]-3-hydroxy-5-chlorobenzamide; NMR (DMSO-de) 
10.9 (hr s. IV 9.3 (br s. 1). 8.3 (s. IV 8.1 (d. IV 7.9 (d. IV 7.8 (s. 1). 7.2 (S. IV 7.1 (S. 
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1) . 3.6 (m, 1), 3.5 (br s. 2). 3.3 (m. 2). 2.5 (m. 1). 2.3 (m. 1), 2.2 (s. 3) ppm; 
A/-<5-chloropyiidin-2-yl).2^((4-(((f-*utyl)amino)methyO-3-chloro 

methoxy-5-chlorobenzamide; NMR (DMSO-ds) 10.9 (br. 1), 9.4 (br. 1). 8.3 (d. 1). 8.1 
(d. 1). 7.9 (dd, 1). 7.7 (s. 1), 7.4 (s. 1), 7.2 (s, 1), 3.9 (s. 3). 3.6 (s. 2). 1.1 (s. 9) ppm; 
5 /V-(5-chloropyridin-2-yl)-2-I((4-(((2-(dimethylamino)ethyl)amino)methy^ 
yi)carfoonyl)amino>3-meth6xy-5-chlorobeiizamide; 
Af-(5<hloropyridln-2-yl)-24((4-(((2-{24iydroxyethoxy)ethyl)ami 

yl)carbonyl)amino]-3-inethoxy-5-chlorobenzamide; 
/S^(5-chlorDpyridin-2-yl)-2^((4-((W4Tiethyl-A/K2-<pyTO 
1 0 chlorothiophen-2-yl)carbonyi)amino]-34iydroxy-5-chlorobenzamide^ 
W-(5-chloropyridin-2-yl)-2H((4-(((2-<pyrrolidirv1-yl)ethyl)amin 

yl)cartK)nyl)amino]-3-(morpholirv4-yl)-5-chlorobenzamide; 
W-(5-chloropyridin-2-yl)-24((4-<((4-hydroxycydohe)cyl)amino)me 
yl)carbonyl)amino}-3-methoxy-5-chlorobenzamide; 
15 /V-<5-chloropyiidin-2-yl)-24((4-((4-€thyIpipei^in-1-yl)me%^ 
yl)carbonyl)amino]-3-hydroxy-5-chloroben2amide; 
5-(W-(5-chIoropyridin-2-yl)amino)carbonyl-6^4-(((2-methoxyethyl)am 

chlorothiophen-2-yl)carbonyl]amino-1 ,3-benzodioxole; 
AK5-chloropyridin-2-yl)-2-[((4-(((2HTiethoxyethyl)amm^^ 
20 yI)carbonyl)amino]-3-methoxy-5-chlorobenzamide; NMR (DMSOde/TFA) 10.8 (s, 1), 

9.5 (br s. 1), 9.4 (s. 1). 8.2 (d, 1), 8.1 (s. 1). 8.0 (d. 1), 7.8 (dd, 1), 7.1 (s, 2). 4.3 (br d, 

2) . 3.75 (t, 2), 3.15 (br m, 4). 1.2 (t, 3) ppm; 
A^(5-chloropyridin-2-yl)-24((4-((A/'-«thyl-N-(24iydroxyethyl)amino)methyl)-3<h 

yl)carbonyl)amino]-3-hydroxy-5-chIorobenzamide; 
25 /V-(5-chloropyridin-2-yl)-24((4-((W-methyl-A/-(2-hydroxyethyl)amino)methy^ 

yl)carbonyl)amino]-3,4,54rimethoxyben2amlde; 
/V-(5-chloropyridirh2-yl)-2-t((4-(ethylamino)methyl-3-chlorothiopherh2-yl)ra 

methoxy-5-chlorobenzamide; NMR (DMSO-ds) 10.90 (s, 1H). 9.40 (s. 1H), 8.80 (br s, 

2H). 8.75 (d, 1H), 8.20 (d. 1H). 8.10 (s. 1H), 7.80 (dd. 1H). 7.48 (d, 1H). 7.60 (d, 1H). 
30 4.15 (s. 2H), 3.85 (s. 3H). 3.05 (br s. 2H). 1.20 (t. 3H) ppm; 

A/-(5-(±iloropyridin-2-yl)-2-K(4-((A/-ethyl-A/-methylamino)methyl)-3Krfilor 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; NMR (DMSO-de) 10.90 (s. 1H), 9.38 

(s. 1H). 8.30 (d, 1H), 8.20 (d. 1H), 7.90 (dd. 1H). 7.70 (s. 1H). 7.40 (d. 1H). 7.25 (d. 

1H), 3.90 (s. 3H). 3.30 (s, 2H). 2.40 (q. 2H). 2.10 (s, 3H). 1.00 (t. 3H) ppm; 
35 /V-(5^hloropyridin-2-yI)-2-[((4-{(4-fonTiylpipera2in-1-yl)methyl)-3-chlorothiop 
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yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide: NMR (DMSO-de) 10.9 (s, 1), 9.4 (s, 
1), 8.3 (d. 1). 8.1 (d, 1). 8.0 (s, 1). 7.9 (dd, 1). 7.8 (s. 1). 7.4 (d. 1). 7.2 (d. 1). 3.9 (s. 3). 

3.5 (s. 2). 3.3 (s. 4), 2.4 (m. 4) ppm; 
A^(5-chloropyridin-2-yl)-2-[((4-((pyiTolidin-1-yl)methyl)-3-<:hloroth 

5 methoxy-5-chIorobenzamide; NMR (CDCI3) 9.1 (s. 1), 8.8 (s. 1). 8.3 (d, 1). 8.2 (d. 1), 

7.7 (dd. 1). 7.5 (s. 1). 7.3 (d. 1), 7.1 (d, 1) 3.9 (s. 3). 3.6 (s. 2). 2.6 (m. 4). 1.8 (m. 4) 
ppm; 

Af-(5-chloropyridin-2-yl)-24((4-((2-{lHTiethylethyl)imidazol-1-yi)meft 

yl)carbonyl)aminol-3.methoxy-5-chlorobenzamide; NMR (DMSO-dg/TFA) 12.4 (s. 1), 
10 10.9 (s. 1), 9.4 (s. 1), 8.3 (d. 1). 8.1 (d. 1), 7.9 (dd. 1). 7.8 (d, 2). 7.6 (s. 1). 7.3 (dd. 2). 

7.0 (brd, 2). 5.1 (s. 2). 3.9 (s. 3). 3.8 (m. 1), 1.2 (d. 6) ppm; 
A^(5-chloropyridin-2-yl)-2-[((4-((morphoIin-4-yl)methyl)-3-* 

3-methoxy-5-chlorobenzamide; NMR (CDCL3) 9.1 (s. 1), 8.7 (s. 1). 8.2 (d, 1). 8.1 (s. 1). 

7.6 (dd, 1). 7.4 (s. 1). 7.2 (d. 1). 7.0 (s. 1), 3.9 (s. 3). 3.7 (bs. 4). 3.5 (s. 2). 2.5 (bs. 4) . 
15 ppm; 

W-(5-chloropyridirv2-yl)-2-I((4-((W-(1-methylethyl)amino)methyl)-3-c^ 

yi)carbonyl)amino]-3-methoxy-5-chlorobenzamide; NMR (COCL3) 9.1 (s, 1), 8.9 (s. 1). 
8.3 (d, 1), 8.1 (d. 1). 7.6 (dd, 1). 7.4 (s. 1). 7.3 (s. 1). 7.05 (s. 1). 3.9 (s. 3), 3.8 (s. 2). 2.9 
(m. 1), 1.0 (d. 6) ppm; 
20 /V-(5-chloropyrklin-2-yl)-2-[((4-(diethylamino)methyl-3-chlorothto 

methoxy-5-chlorobenzamide; NMR (DMSO-de/TFA) 10.9 (s, 1). 9.5 (s. 1). 9.4 (s. 1). 8.4 
(s. 1). 8.2 (s, 1). 8.1 (d. 1). 7.9 (d, 1). 7.3 (s. 1). 7.2 (s. 1). 4.2 (s. 2), 3.8 (s. 3). 3.1 (bs. 
4), 1.2 (m, 6) ppm; 

/V-(5-chloropyridin-2-yl)-2-[((4-((2-imino-4-methyltetrahydrooxazol-3-yl)methyl)^^ 
25 chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; NMR (DMSO- 

dsHTA) 10.9 (s. 1), 9.6 (br s,' 1). 9.4 (s. 1). 9.2 (br s, 1). 8.3 (d. 1). 8.1 (d, 1). 8.0 (s, 1). 

7.8 (dd. 1). 7.2 (d. 2). 4.8 (t. 1). 4.6 (dd. 2). 4.3 (t. 1). 4.1 (m. 1). 3.8 (s. 3). 1.2 (d. 3) 
ppm; 

W-(5-chloropyridin-2-yl)-2-[((4-((4-(methylsulfonyl)piperazirv1-yl)methyl)-^^^ 
30 yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; NMR (DMSO-ds) 10.9 (s, 1), 9.4 (s. 

1), 8.4 (d. 1). 8.1 (d. 1). 7.9 (dd. 1). 7.8 (s. 1). 7.4 (d. 1). 7.2 (d. 1), 3.9 (s. 3). 3.5 (s. 2), 

3.1 (s. 4). 2.9 (s. 3). 2.5 (s, 4) ppm; 
/V-(5-chloropyridin-2-yl).2-[((4-(((2(S).3(S)-3-hydroxybut-2-yl)amino)methyl)-3^^^ 

yl)carbonyl)amino)-3-methoxy-5-chloroben2amide; 
35 /V-(5-chloropyridin-2-yl)-2-[((4-(((2(R).3(S)-3-hydroxybut-2-yl)amino)methyl^ 



wo 99/32477 



-152- 



PCT/EP98/07650 



yi)carbonyl)amino]-3-methoxy-5-chlorobenzamicie; 
W-(5K*iloropyridirv-2-yl)-2-I((4-(((aminocarbonylm 

yl)carbonyl)aminol-3-methoxy-5-chlorobenzamide; 
A/K5-chloropyridin-2-yI)-2-I((4-(((2,3-dihydroxypro^^ 

yl)carbonyl)aminol-3-methoxy-5-chlorobenzamlde; 
A/-(5-chloropyridirv-2-yl)-2^((4-(((3-amlnopropyl)amino)meth^^ 

yl)carbonyl)amino]-3-methoxy-5-chIorobenzamide; 
/V-(5-chloropyridin-2-yl)-2-I((4-((A/4nethyl-WH 

chlorothiophen-2-yl)carbonyl)amino^3-(pyrrofin-1-yl)-5KrfTlorobe^ 
A/-(5-chloropyridin.2-yI)-2-[((4-({di(2-hydroxyethyl)a 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide. 

C. In a manner similar to Paragraph A above, /V-(5-chloropyridln-2-yl)-2-[((4- 
(chloromethyl)-3-chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzam g, 4.0 
mmol) was reacted with 2-aminoimida20le (1.3 g. 16 mmol) to give A/-(5-chloropyridin-2-yl)-2- 
[((4-((2-aniinoimidazol-1-yl)methyl)-3-chlorothlophen-2-yI)carbony^ 

chlorobenzamide. which was purified by HPLC on a CI 8 Vydac column with acetonitrile In 
water gradient with 0.1% trifluoroacetic acid to afford A^(5-chloropyridin-2-yl)-2-I((4-((2- 
aminoimidazol-1-yl)methyl)«3-chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5- 
chlorobenzamide, trifluoroacetic acid salt, as a white solid; NMR (DMSO-deHTA) 10.9 (s. 1), 
10.4 (s, 1), 8.3 (d. 1), 8.1 (d, 1). 7.9 (dd, 1). 7.8 (br. 1), 7.6 (s. 1). 4 (d. 1), 7.3 (d, 1). 6.9 (dt, 1). 
5.0 (s. 2). 4.8 (s. 3) ppm. 

D. In a similar manner, the following compounds were made: 
A/-(5-chloropyridin-2-yl)-2-[((4-((2-imino-5(SJ-methyltetrahydrooxazo!-3-yl)methyI)-3- 

chlorothiophen-2-yl)cait>onyl)amino]-3-methoxy-5-chlorobenzamide. , trifluoroacetic acid 
salt; NMR (DMSOHdeTTFA) 10.9 (s. 1). 9,4 (s. 1). 8.3 (d. 1). 8.1 (d. 1), 8.0 (s. 1), 7.8 
(dd, 1). 7.4 (s, 1). 7.3 (s. 1), 5,1 (m. 1). 4.6 (q. 2), 3.9 (s, 3). 3.9 (d. 1). 3.4 (t, 1). 14 (d, 
3) ppm; 

W-(5-chloropyridin-2-yl)-2-[((4-(((thia2ol-2-yl)amino)methyl)-3-chlorothiophen-^^ 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; , trifluoroacetic acid salt; NMR 
(DMSO-dsH-FA) 10.9 (s. 1). 9.4 (s. 1). 8.4 (d, 1). 8.1 (d. 1), 7.9 (dd. 1), 7.7 (s. 1). 7.4 
(d. 1), 7.4 (d, 1), 7.3 (d, 1). 7.1 (d. 1), 5.2 (s. 2). 3.8 (s, 3) ppm; 

/V-(5-chIoropyridin-2-yl)-24((4-((4-methylpipera2in-1-yl)methyl)-3-chlorothiophen-2- 

yl)carbonyl)amino]-3-(4-methylpiperazin-1 -yl)-5-chlorobenzamide. trifluoroacetic acid 
salt; NMR (DMSOdeH^FA) 1 1.0 (s. 1). 9.5 (s. 1), 8.4 (d. 1), 8.1 (d. 1). 7.9 (dd. 1). 7.8 
(s. 1), 7.5 (d, 2). 3.6 (s. 2). 3.5 (br m, 2). 3.4 (br m. 4). 3.2-2.8 (br m. 8), 2.8 (s, 3). 2.7 
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(s,3).2.6-2.4(brm.2)ppm; 

A^(4K;hlorophenyl)-2-[{(3-<*ilorD-4-((A/-methyl-A/K2<iiethyl^ 

2-yl)carbonyl)amino]-5^hlorobenzamide; NMR (DMSOdg/TFA) 11.2 (s, 1), 10.8 (s. 1). 
8.3 (m. 2). 8.0 (s, 1). 7.7 (m. 3). 7.4 (d. 2). 4.4 (s. 2). 3.5 (m. 3), 3.2 (q. 4), 2.8 (s. 3), 1.2 
5 (t6)ppm:. 

W-(5-chloropyridin-2-yl)-2-[((4-((A/-methyl-WK24tydro^^^ 

yl)carbonyl)amino]-3-(4-methylpiperazin-1-yl)-5-chlorobenzamide. trifluoroacetic acid 
salt; NMR (DMSO-deHTA) 11.0 (s. 1), 9.6 (s, 1). 8.4 (d. 1). 8.2 (s, 1), 8.1 (d. 1), 7.9 
(dd. 1), 7.4 (d, 2). 4.4 (br d. 2). 3.8 (t, 2). 3.5 (m. 2). 3.3 (m. 2). 3.2 (m. 2). 3.1 (d. 4). 2.8 
10 (s.3),2.7(s.3)ppm; 

A/-(5-chloropyridin-2-yl)-2-[((4-((2-jmino-5-methyltetrahydroox^ 

chlorothiophen-2-yl)carbonyl)amtno]-3-methoxy-5-chlorobenzamide. trifluoroacetic add 
salt; NMR (DMSO-deH-FA) 10.9 (s, 1), 9.4 (s, 1), 8.3 (d, 1). 8.1 (d. 1), 8.0 (s. 1), 7.8 
(dd. 1). 7.4 (s. 1). 7.3 (s. 1), 5.1 {m. 1), 4.6 (q. 2), 3.9 (s. 3), 3.9 (d. 1). 3.4 (t. 1). 1.4 (d. 
15 3) ppm; 

A^{5-chloropyridin-2-yl)-2-[((4-((2-imino-5,5-(dimethyl)tetrahydroo^^ 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide, trifluoroacetic acid 
salt; NMR (DMSO-de/TFA) 10.9 (s. 1). 9,4 (s. 1), 8.3 (d. 1). 8.1 (d, 1), 8.0 (s, 1), 7.8 
(dd, 1), 7.4 (s. 1), 7.3 (s, 1). 4.6 (s. 2). 3.8 (s, 3). 3.5 (s, 2). 1.5 (s, 6) ppm; 
20 A/-(5-chioropyridin-2-yl)-2-[((4-((2-ethylimino-5,5-(diniethyl)tetrahydrooxazol-3-yl^ 

chlorotiiiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide. trifluoroacetic acid 
salt; NMR (DMSO-de/TFA) 10.9 (s, 1), 9.4 (s. 1). 8.3 (d. 1), 8.1 (d, 1), 7.9 (s. 1), 7.8 
(dd. 1), 7.3 (s, 1). 7.2 (s. 1). 4.6 (s,-2). 3.8 (s. 3), 3.5 (s. 2), 3.3 (q. 2), 1 .4 (s, 6). 1 .1 (t. 
3) ppm; 

25 A/-(5-chloropyridin-2-yl)-2-[((4-((2Hmino-5(R>methyltetrahydrooxazol-3-yl)methyI)-3- 

ch!orothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide, trifluoroacetic acid 
salt; NMR (DMSO-de/TFA) 10.9 (s, 1). 9.4 (s. 1). 8.3 (d. 1). 8.1 (d, 1), 8.0 (s. 1), 7.8 
(dd, 1), 7.4 (s, 1), 7.3 (s, 1). 5.1 (m, 1), 4.6 (q, 2), 3.9 (s. 3), 3.9 (d. 1). 3.4 (t. 1). 1.4 (d. 
3) ppm; 

30 A/-(5-chloropyridin-2-yl)-2-[((4-((4-methylpiperazin-1-yl)methyl)-3-chIorothiophen-2- 

yl)carbonyl)amino]-3-(morphoIin-4-yl)-5-chlorobenzamide, trifluoroacetic acid salt; NMR 
(DMSO-de/TFA) 10.9 (s. 1). 9.6 (s. 1). 7.3-8.5 (m, 6). 3.9 (s. 2). 3.7 (br d. 4). 3.0-3.7 
(m, 8), 2.9 (br d, 2). 2.8 (s, 3) ppm; 
/\/-(5-chloropyridin-2-yl)-2-[((4-((/V-methyl-/V-(2-(dimethylamino)ethyl)amino)meth 

35 chlorothiophen-2-yl)carbonyl)aminol-3-(morpholin-4-yl)-5-chlorobenzamide. 
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trifluoroacetic acid salt; NMR (DMSO-deH'FA) 10.9 (s. 1), 9.6 (s. 1), 7.3-8.4 (m. 6), 4.1 
(brd.2). 2.6-3.8 (m. 14)ppm: 

A/-(5-chloropyridin-2-yl)-2-(((4-{(A/-(2-hydroxyethyl)amino)methyl)-3-chlorothiophen-2- 

yl)carbony])aniino]-3-(morpholin-4-yl)-5-chlorobenzamide, trifluoroacetic add salt; NMR 
(DMSO-deHTA) 10.9 (s, 1), 9.6 (s. 1), 7.3-8.5 (m. 6), 4.1 (brd. 2). 2.8-3.8 (m. 14) ppm; 

A^(5-chloropyridin-2-yI)-2-l((4-(/V4nethyl-NH2-(dimethylamino)ethyl)amino)-3-chlorothio 

yl)cartx>nyl)amino]-3-€hloro-5-</V'-methyl-/V4ethoxycarbonyl)methyiamino}t)enzami^^ 
trifluoroacetic add saK; NMR (OMSO-deHTA) 10.9 (s, 1), 9.6 (s, 1), 6.9-8.4 (m, 6), 5.6 
(s. 2). 4.4 (s. 2). 4.3 (s. 2). 4.1 (q. 2). 3.5 (br d. 4). 3.0 (s. 3), 2.8 (s. 3). 2.7 (s. 3). 1.2 (t. 
3) ppm; 

/V-(5-chloropyridin-2-yl)-2-[((4-((A/^nethyl-A^'-(2-hydroxyethyl)amirK>)methy!)-3-chloroth 

yl)carbonyl)amino]-3-(morpholin-4-yl)-5-chlorobenzamide, trifluoroacetic add saH; NMR 

(DMSO-ds/TFA) 10.9 (s. 1). 9.6 (s. 1). 7.3-8.5 (m. 6). 4.2 -4.5 (m. 2). 3.6-3.9 (m. 6), 

3.1-3.3 (m. 2). 2.9 (brd. 2). 2.8 (s. 3) ppm; 
A/-(5-chloropyridin-2-yl)-2-C((4-{(A/'-methyl-/V-{1-methylpiperidin-4-yOamino)methyl^^ 

clilorothiophen-2-yl)carbonyl)amino]-3-(morpholin«4-yi)-5-chlorobenzamide, 

trifluoroacetic add salt; NMR (DMSO-d«/TFA) 10.9 (s. 1), 9.5 (s. 1), 7.3-8.5 (m. 6). 3.0- 

4.2 (m. 14). 2.9 (s. 3), 2.5 (s. 3) ppm; 
/V-(5-chioropyridin-2-yl)-2-K(4-((A/-methyl-A/H2-(morpholin-^yl)ethyl)araino)mem 

chlorothioplien-2-yl)carbonyl)amino]-3-(moipholin-4-yl)-5-chlorobenzamide. 

trifluoroacetic add salt; NMR (0MSO-d«nrA) 11 (s. 1). 9.6 (s. 1). 7.3-8.5 (m. 6). 4.1 

(br d. 2), 3.8 (br d, 4). 3.7 (br d. 4), 3.0-3.4 (m. 8), 2.9 (br d. 4). 2.5 (s, 3) ppm; 
A/-(5-chloropyridin-2-yl)-2-(((4-((A/'-methyl-W-(3-(dimethylamino)propyI)amino)methyl)-3- 

chlorothiophen-2-yl)carbonyl)amino]-3-(morpholin-4-yl)-5-chlorobenzamide. 

trifluoroacetic acid salt; NMR (DMSO-deHTA) 10.9 (s. 1), 9.5 (s. 1), 7.3-8.5 (m. 6). 2.9- 

3.7 (m, 14). 2.4 (m. 4), 2.1 (s. 3). 2.2 (s. 6), 1.6 (m. 2) ppm; 
A/-(5-chloropyridin-2-yl)-2-|{(4-((A/-methyl-/V-(2-(pyrrolidin-1-yl)ethyl)amino)methyl)-3- 

chlorothiophen-2-yi)carbonyl)amino]-3-(morpholin-4-yl)-5-chlorobenzamide, 

trifluoroacetic add salt; NMR (DMSO-deHTA) 1 1 (s. 1). 9.6 (s. 1). 7.3-8.5 (m, 6). 2.8- 

4.2 (m. 14), 2.5 (s. 3), 1 .8-2.0 (m. 4) ppm; 
A/-(5-cliloropyridin-2-yl)-2-(((4-((A/'-methyl-A/'-(2-methoxyethyl)amino)metiiyl)-3-chlorothiophen- 

2-yl)carbonyl)aminol-3-(morpholin-4-yl)-5-dilorobenzamide. trifluoroacetic add salt; 

NMR (DMSO-deTTFA) 10.9 (s. 1). 9.6 (s. 1). 7.3-8.5 (m. 6). 4.2-4.6 (m. 2). 3.6-3.8 (m. 

6). 3.3 (s. 3H. 2.6-2.8 (m, 4) ppm; 
Af-(5-chloropyridin-2-yl)-2-{((4-((4-€thylpipera2in-1-yl)methyl)-3-chlorothiophen-2- 
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yl)carbonyl)amino]-3-(morpholin-4-yl)-5-chlorobenzamicie, trifluoroacetic add salt; NMR 
(DMSO-denrFA) 10.9 (s. 1), 9.6 (s, 1), 7.3-8.5 (m, 6). 2.9-3.9 (m. 18). 2.5 (s. 3). 1.2 (t, 
3) ppm; 

AK5-chloropyridin-2-yl)-2-I((4-((/V;A/^Ji(2-hydroxypropyl)amino)methyl)-3-chlorot^ 
5 yl)carbonyl)amino}-3-methoxy-5-chiorobenzamide, trifluoroacetic acid salt; NMR 

(DMSO-dsnrFA) 10.9 (s. 1), 9.6 (s, 1). 7.2-8.5 (m. 6). 4.0-4.6 (m. 4), 3.1-3.4 (m. 4). 1.1 
(S.3). 1.2(s.3)ppm; 

A^(5-chloropyridirv-2-yl)-2-[((4-((A/Wnethyl-ArX3-hydroxypropy[)amino)methyI)-3-chlorothiop^^ 
2-yl)carbonyt)amino]-3-methoxy-5-chlorobenzamide. trifluoroacetic add salt; NMR 
10 (DMSO-de/TFA) 10.9 (br d. 1). 9.6 (br d, 1), 7.2-8.5 (m. 6). 4.2-4.5 (m. 4). 3.9 (s, 3), 3.0 

-3.4 (m. 2). 2.7 (s. 3), 2.2 (m. 2) ppm; 

/\K5-chloropyridin-2-yl)-2-[((4-((/V'-(1-ntiethylethyl)-WH2-(pyrrolidin-1-yl)ethyl)^^ 
chlorothiophen-2-yi)carbonyl)amino]-3-(morpholin-4-yl)-5-chlorobenzamide, 
trifluoroacetic add salt; NMR (DMSO-deHTA) 10.9 (d, 1). 9.6 (d. 1), 7.3-8.5 (m. 6), 4.7 
15 (rn, 2). 3.3-3.8 (m. 13), 2^9 (s, 3), 2.1 (m. 4), 1.3 (m, 6) ppm; 

AK4-chlorophenyl)-2-[((4-{(/V4Tietliyl-/V-(2-hydroxyethyl)amirio)methyl)-3-chlorothiophen-2- 

yi)carbonyl)amino]-3-(morpholin-4-yl)-5-chlorobenzamide, trifluoroacetic add salt; NMR 
PMSO-deHTA) 10.5 (s. 1). 9.7 (s. 1). 7.2-8.3 (m. 7), 4.2-4.5 (m. 2), 3-3.9 (m. 8). 2.9 
(brd. 4). 2.8 (s. 3) ppm: 

20 /V-(5-chloropyridirv-2-yl)-2-I((4-((A/'-methyl-W'-(2.2-dimethyl-2-hydroxyethyl)amino)methyl)-3- 

chlorothiophen-2-yI)carbonyl)aminol-3-methoxy-5-chlorobenzamide, trifluoroacetic acid 
salt; NMR (DMSCWTFA) 10.9 (s. 1), 9.6 (s. 1). 7.2-8.5 (m, 6). 4.2-4.6 (m. 2), 3.9 (s. 
3). 3.0-3.3 (m, 2), 2.9 (s, 3). 1 .3 (s. 3). 1 .2 (s. 3) ppm; 
W-(5-chloropyridiri-2-yl)-2-{((4-((A/-methyl-A/H2-hydroxyethyl)amino)methyl)-3-chlorothioptieri-2- 

25 yl)carbonyl)amino]-3-{4-(ethoxycarbonyl)piperidin-1-yl)-5-chlorobenzamide, 

trifluoroacetic add salt; NMR (DMSO-deHPA) 10.9 (s. 1). 9.5 (s. 1), 7.3-8.5 (m. 6); 4.2- 
4.5 (m, 2). 4.0 (q, 2), 3.7 (t. 2), 3.0-3.5 (m. 4), 2.6-2.9 (m, 5). 1.6-2.0 (m. 4). 1.1 (t. 3) 
ppm; 

A/-(5-chloropyridin-2-yl)-2-[((4-{(A/-methyl-A/-(2.3-dihydroxypropyl)amino)methyl)-3- 
30 chlorothiophen-2-yl)carbonyl)amino]-3-(morpholir>-4-yl)-6-chlorobenzamide, 

trifluoroacetic add salt; NMR (DMSO-de/TFA) 10.9 (s. 1). 9.6 (s, 1). 7.3-8.5 (m, 6). 3.8- 
4.4 (m. 3), 3.7 (s, 3), 2.7-3.5 (m. 11) ppm; 
A/-(5-chloropyridin-2-yl)-2-{((4-((A/'-methyl-N'-(2-hydroxyethyl)amino)methyl)-3-chlorothiophen-2- 
yl)r;irhonyi)amino1-3-(di(2-methoxyethyl)amino)-5-chlorobenzamide, trifluoroacetic add 
35 salt; NMR (DMS0-d6n"FA) 1 1.0 (s. 1). 9.7 (s. 1). 7.3-8.4 (m. 6), 4.2-4.5 (m. 2). 3.7 (t. 
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2) . 3.2-3.4 (m. 10), 3.1 (s. 6) ppm; 
AK5-chloropyridin-2-yI)-2-[((4-((A/4nethy^/V41-methylpiperidiiv4-yl)amino) 

chlorothiophen-2-yl)carbonyOamino]-3-hydroxy-&<:hlorobenzamide. trifluoroacetic add 
salt; NMR (DMSO-de/TFA) 10.9 (s. 1), 9.8 (br, 1), 9.4 (s, 1). 8.4 (s. 1), 8.2 (s. 1), 8.2 
5 (d. 1), 7.9 (dd. 1). 4.4 (dd. 2). 3.6 (br. 2), 3.1 (br. 2). 2.9 (s. 3). 2.8 (s. 3). 2.4 (br. 2). 2.0 

(q, 2) ppm; 

/V-(5-chloropyridin-2-yl)-2-I((4-((A/'-methyl-/V-(2-(dimethylamino)ethyl)amino)methyl)-3- 

chlorothiophen-2-yl)carbonyl)amino]-3-hydroxy-5-chiorobenzamide, trifluoroacetic acid 
salt; NMR (DMSOde/TFA) 10.9 (s. 1), 9.4 (s, 1). 8.3 (s. 1). 8.2 (s. 1), 8.1 (d. 1). 7.8 
10 (dd. 1 ). 7.2 (2s. 2). 4.4 (s. 2). 3.6 (s. 4). 2.9 (s. 6). 2.8 (s. 3) ppm; 

/V-(5-chloropyridirv-2-yl)-2-[((4-((Af'-rnethyi-Ar-(2-hydroxyeth^amino)methyl)-3-chloro^^ 

yl)carbonyl)amino]-3-hydroxy-5-chiorobenzamide. trifluoroacetic acid salt; NMR (OMSO- 
deH-FA) 10.9 (s. 1). 9.6 (br. 1). 9.4 (s. 1). 8.4 (s. 1), 8.2 (s. 1). 8.1 (d. 1). 7.9 (dd. 1). 4.4 
(d. 1). 4.3 (d. 1). 3.8 (t. 2). 3.2 (br. 2), 2.8 (s. 3) ppm; 
1 5 A^(4-chlorophenyl)-2-[((4-((4-methylpiperazin-1 •yl)methyl)-3-dilorothiophen-2- 

yl)carbonyl)amino]-5-fluorobenzamide, trifluoroacetic acid salt; NMR (DMSO-de/TFA) 
1 1.0 (s. 1). 10.7 (s. 1). 8.3 (dd. 1). 7.9 (s, 1), 7.8 (m. 1). 7.7 (d, 2). 7.5 (m. 1). 7.4 (d. 2). 
3.6 (s, 2). 3.4 (br. 2). 3.0 (br, 6). 2.8 (s. 3) ppm: 
/V-(4-chlorophenyl)-2-{((3-chloro-4-((((2-hydroxyethoxy)ethyl)amino)methyl)thiophen-2- 
20 yl)carbonyl)amino]-5-clilorobenzamide, trifluoroacetic add salt; NMR (DMSO-de/TFA) 

11.2 (s. 1). 10.8 (s. 1). 9.0 (brs. 2). 8.3 (d. 1). 8.2 (s. 1). 8.0 (s. 1), 7.8 (d. 2). 7.7 (d. 1). 
7.4 (d. 2). 4.2(s. 2). 3.7 (m. 2). 3.5 (m. 4). 3^2 (br s, 2) ppm; 
/V-(4-chlorophenyl)-2-[((3-chloro-4-((4-(2-(2-hydroxyethoxy)ethyl)piperazin-1- 

yl)methyl)thiophen-2-yl)carl)onyl)amino]-5-chloroben2amide, trifluoroacetic acid salt; 
25 NMR (DMSO-deH-FA) 11.2 (s, 1). 10.8 (s. 1). 8.4 (d. 1). 8.3 (S. 1). 8.0 (s. 1). 7.8 (d. 2). 

7.6 (d. 1). 7.4 (d. 2). 4.4 (s. 2). 3.8 (br s, 2). 3.5 (m. 14) ppm; 
AK4-chlorophenyl)-2-[((3-chloro-4-((A/-(2-methylpropyl)amino)methyl)tliiopherv-2- 

yl)carbonyl)amino]-5-chlorobenzamide; 
A/-(5-chloropyridin-2-yl)-2-[((4-((A/-methyl-A/-(2-hydroxyethyl)amino)methyl)-3-chlorothiophen-2- 
30 yl)carbonyl)amino]-3-(pyrrolidin-1-yl)-5-chlorobenzamide. trifluoroacetic acid salt; NMR 

(DMSO-deH^FA) 10.8 (s, 1). 9.6 (s. 1). 9.6 (brs, 1), 8.4 (s, 1), 8.2 (s, 1), 8.1 (d. 1), 7.8 
(d. 1). 7.0 (s, 1), 6.9 (s, 1). 4.4 (d. 1). 4.3 (d. 1). 3.8 (m. 2), 3.4 (m. 4). 3.2 (m. 2). 2.8 (s. 

3) , 1.9 (brs, 4) ppm; 

A/-(4-chloroph nyl)-2-[((3-chloro-4-((W'-methyl-A/'-(3- 
35 (dimethylamino)propyl)amino)methyl)thiophen-2-yl)carbonyi)amino]-5-chlorobenzamide. 
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trifluoroacetic acid salt; NMR (DMSO-deH'FA) 11.2 (s. 1), 10.8 (s. 1). 8.3 (d. 1), 8.2 (s, 
1). 7.9 (d. 1). 7.7 (d. 2). 7.6 (dd. 1). 7.4 (d, 2). 4.4 (m. 2). 3.1 (m. 4). 2.8 (s. 9). 2.1 (m, 2) 

ppm; 

/V-{4-chlorophenyl)-2-[((3-chloro-4-((A/'-methyl-A/'-(2,3,4.5,6- 
6 pentahydroxyhexyl)amino)methyl)thiophen-2-yl)carbonyl)aminoJ-5-chlorobenramide. 

trifluoroacetic acid salt; NMR (DMSO-de/TFA) 11.1 (s. 1). 10.4 (s, 1), 8.3 (d. 1). 8.2 (s. 
1), 7.9 (d. 1). 7.6 (d, 2). 7.5 (dd. 1). 7.3 (d. 2). 4.3 (s. 2). 4.1 (m. 1). 3.9 (m. 1), 3.7 (d. 1). 

3.6 (dd. 1). 3.5 (d. 1). 3.4 (dd. 1). 3.3 (m. 2). 3.0 (br. 1). 2.8 (s. 3), 2.6 (s. 1) ppm; 
AK4-chlorophenylV2-I((3-diloro-4-((W-(24iydroxyethyl)-A/'-(1.1-dl(hydroxyme*^ 

1 0 hydroxyetliyl)amlno)methyl)thiophen-2-yOcarbonyl)amir»ol-5-chloroberttamide, 

trifluoroacetic acid salt; NMR (DMSO-deH-FA) 11.2 (s. 1). 10.8 (s, 1), 8.7 (br. 1), 8.3 
(d. 1). 8.1 (s. 1). 7.9 (d. 1). 7.7 (d. 2), 7.6 (dd. 1), 7.4 (d. 2). 4.3 (s. 2), 3.8 (s, 1), 3.6 (s. 
8). 3.5 (s. 1)ppm; 

A/-(5-chloropyridin-2-yl)-2-[((4-((/S/4Tiethyl-WXpyridin-2-yl)rnethyl)arnino)rnet 
15 chtorothiophen-2-yl)carbonyl)amino]-3-inethoxy-5-chlorobenzamide, trifluoroacetic add 

salt: NMR (DMSO-deHTA) 10.9 (s. 1), 9.4 (s. 1), 8.6 (d. 1). 8.4 (d. 1), 8.2 (s, 1), 8.1 (d. 
1). 7.9 (m, 2), 7.6 (d. 1). 7.5 (m. 1). 7.4 (s. 1). 7.2 (s. 1). 4.5 (s. 2). 4.3 (s. 2). 3.9 (s, 3), 
2.8 (s, 3) ppm; 

/V-(4-chlorophenyl)-2-[((3-chloro-4-((W'-methyl-A/-(1-methylpiperidlrv4- 
20 7l)amino)methyl)thiophen-2-yl)carbonyOamino>5-chlorobenzamide, trifluoroacetic acid 

salt; NMR (DMSO-deATFA) 11.2 (s. 1). 10.8 (s. 1), 8.4 (d. 2). 8.0 (s. 1). 7.7 (m. 3). 7.4 
(d. 2). 3.6 (m. 2). 3.0 (m. 2). 2.8 (s. 3), 1.8-2.4 (br. 4) ppm; 
AK4-chlorophenyl)-2-[((3-chloro-4-((W'-(2-hydroxyethyl)l-A/'-(2-(morpholin-4- 

yl)ethyl)amlno)methyl)thiophen-2-yl)carbonyl)aminoJ-5-chlorobenzamide, trifluoroacetic 
25 acid salt; NMR (DMSO-deHTA) 1 1.2 (s. 1). 10.8 (s. 1). 8.3 (d. 1). 8.2 (s. 1). 8.0 (s. 1). 

7.7 (m. 2). 7.4 (d. 2). 4.4 (s. 2). 3.8 (m. 4). 3.5 (m. 3). 3.2 (m, 5) ppm; 
A/-(4-chlorophenyl)-2H((3-chloro-4-((4-ethylpiperaan-1-yi)methyl)thiophen-2-yl)cari3onyl)am 

5-chlorobenzamide, trifluoroacetic acid salt; NMR (DMSO-deH^FA) 11.1 (s, 1). 10.8 (s. 

1). 8.3 (d. 1). 7.9 (d. 2). 7.7 (m, 3). 7.4 (d, 2), 3.6 (s. 2). 3.4 (br. 3). 3.2 (m. 2). 3.0 (m. 
30 3). 2.4 (m. 2). 1.1 (t, 2) ppm: 

Ai-(4-chlorophenyl)-2-(((3-chloro-4-((4-acetylpiperazin-1-yl)methyl)thiophen-2- 

yl)carbonyl)amino]-5-chlorobenzamide, trifluoroacetic acid salt; NMR (DMSO-de/TFA) 

11.2 (s. 1). 10.8 (s. 1). 8.4 (d. 1), 8.2 (s. 1), 8.0 (s. 1). 7.7 (m. 3), 7.4 (d. 2). 4.3 (br. 2). 

2.8-4.0 (br 8), 2.0 (s. 3) ppm; 
35 A/-(4-chlorophenyl)-2-[((3-chloro-4-((A/-(4-methylpiperazin-1-yl)amino)methyl)thiophen-2- 
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yl)cart)onyl)amino]-5-chiorobenzamide: 
AH4-chlorophenyI)-2-I((3-chloro-4-((A/^nethyl-W-(2,3-dihydroxypropyl)amino)m n- 

2- yl)carbonyl)aminol-5-chlorobenzamide. trifluoroacetic acid salt; NMR (DMSO-deHTA) 
11.1 (s. 1). 10.8 (s. 1). 8.3 (d. 1). 8.0 (d, 2). 7.8 (d. 2). 7.7 (d. 1). 7.4 (d. 2). 4.4 {s. 2). 

5 3.6 (m, 1). 3.5 (m. 1), 3.2-3.4 (br. 3), 2.5 (s. 3) ppm; 

A^(5-chloropyridin-2-yI)-2-(((4-((4-methylpipera2in-1-yl)methyl)-3-chlorothiophen-2- 
yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide, trifluoroacetic acid salt; 
NMR(DMSO-d6nTA) 10.9 (s. 1), 9.4 (s. 1). 8.3 (d. 1). 8.2 (s, 1). 8.1 (d. 1). 7.8 (dd. 1). 
7.3 (d. 2). 4.4 (s. 2), 3.8 (s. 3), 3.1-3.8 (m. 8). 2.9 (s. 3) ppm; 
1 0 A/-{4-chlorophenyl)-2-(((4-((4-methylpiperaan-1 -yl)methyI)-3-chlorothiophen-2- 

yl)carbonyl)amino]-3-hydroxy-5-chlorobenzamide, trifluoroacetic add salt; NMR(DMSO- 
defTFA) 10.4 (s. 1). 9.4 (s. 1). 8.2 (S. 1). 7.5 (d. 2). 7.3 (d, 2). 7.1 (m. 2). 4.4 (s. 2). 3.1- 
3.9 (m, 8). 2.9 (s, 3) ppm; 
A/-(5-chloropyridin-2-yl)-2-[((4-((4-methylplpera2in-1-yl)methyl)-3-chlorothtophen-2- 
15 . yl)carbonyi)amino]-3-hydroxy-5-chlorobenzamide, trifluoroacetic acid salt; NMR(DMSO- 

deHTA) 10.8 (s. 1). 9.4 (s. 1). 8.3 (d. 1). 8.2 (s. 1). 8.1 (d. 1). 7.8 (dd, 1). 7.1 (m. 2). 4.4 
(s. 2). 3.0-3.8 (br m, 8), 2.9 (s, 3) ppm; 
A^(5-chloropyridin-2-yl)-2-[((4-(((2-hydroxyethyl)amino)methyl)-3-chlorothlophOT^^ 
yl)carbonyi)amino]-3-methoxy-5-chlorobenzamide, trifluoroacetic add salt; 
20 NMR(DMS0-d6nTA) 10.9 (br s. 1). 9,4 (s. 1), 8.9 (br s. 2), 8.3 (d. 1), 8.1 (d. 1). 8.0 (s. 

1). 7.8 (dd. 1). 7.3 (s, 1). 7.2 (s. 1), 4.2 (t, 2), 3.8 (s, 3), 3.6 (t. 2), 3.0 (br s. 2) ppm; 
A/-(5-chloropyridin-2-yl)-2-I((4-((pyridinium-1-yl)methyl)-3-chlorothiophen-2-yl)carbonyl)amino]- 

3- methoxy-5-chlorobenzamide, trifluoroacetic acid salt; NMR(DMSO-d6/TFA) 10.9 (br 
s. 1). 9.4 (s. 1). 9.1 (d. 2). 8.6 (t. 1). 8.3 (s. 1). 8.1 (m. 4). 7.8 (dd. 1). 7.3 (s. 1). 7.2 (s. 

25 1), 5.8 (s. 2). 3.8 (s. 3) ppm; 

A/-(5-chloropyridin-2-yl)-2-I{(4-((pyridinium-1-yl)methyl)-3-chlorothiophen-2-yI)carbonyl)amino]- 
3-hydroxy-5-chiorobenzamide, trifluoroacetic add salt; NMR(DMSO-d6n"FA) 10.8 (s, 

1) . 9.4 (s, 1). 9.1 (d, 2). 8.6 (dd. 1). 8.3 (s. 1). 8.2 (m. 3), 8.1 (d. 1), 7.8 (dd, 1). 7.1 (m. 

2) . 5.9 (s, 2) ppm; 

30 W-(5-chloropyridin-2-yl)-2-[((4-((A/'-methyl-/\/-(2-hydroxypropyl)amino)methyl)-3-chlorothiophen- 
2-yl)carbonyl)amino]-3-methoxy-5-chloroben2amide. trifluoroacetic acid salt; NMR 
(DMSO-deHTA) 10.9 (s, 1), 9.5 (s. 1). 7.2-8.3 (m, 6), 4.0-4.5 (m. 2). 3.8 (s. 3). 2.3-3.3 
(m. 5). 1.1 (m, 3) ppm; 
A/-(5-chloropyridin-2-yl)-2-[((4-((2-iminotetrahydrooxazol-3-yl)methyl)-3-chlorothiophen-2- 

35 yl)cart)onyl)aminoJ-3-methoxy-5-chlorobenzamide. trifluoroacetic acid salt; NMR 
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(DMSOdeTTFA) 10.9 (s. 1). 9.6 (br s, 1), 9.4 (s. 1), 9.2 (br s, 1), 7.2-8.3 (m, 6). 4.7 (t. 
2). 4.6 (s. 2). 3.8 (s. 3). 3.7 (t, 2) ppm; 
A/-(4-chlorophenyl).2-[((3-chloro-4-((A/;A/'-dimethyl-/V'K^^ 

hydroxyethyl)ammonio)methyl)thiophen-2-yl)carbonyl)amino]-5-chlorober^ 
5 trifluoroacetic acid salt, NMR (DMSO-d</rFA) 1 1.2 (s, 1), 10.8 (s. 1), 8.4 (s. 1), 8.3 (d. 

1) . 7.9 (s, 1). 7.7 (m, 3), 7.4 (d. 2), 4.6 (s. 2). 3.9 (br m. 2). 3.4 (br m. 2). 3.0 (s, 6) ppm; 
A/-(4-chlorophenyl)-2-[{(3-diloro-4-((Af',A/'-dimethyl-W4^ 

thiophen-2-yl}carbonyt)amino]-5-chlorobenzamide, trifluoroacetic add salt, NMR 
(DMSO-deHFA) 11.2 (s. 1), 10.8 (s. 1). 8.4 (s, 1), 8.3 (d, 1), 8.0 (s. 1), 7.8 (m. 3), 7.4 
10 (d, 2). 4.5 (s, 2), 3.5 (t. 1), 3.4 (m. 3), 3.0 (s, 6). 1 .9 (m, 3) ppm; 

A/-{5-chloropyridin-2-yl)-2-[{(4-((4-methylpipera2in-1-yl)methyl)-3-chloro 

yl)carbonyl)aminop3-chioro-5-(A/-methyl-A/-(ethoxycarbonyi)methylamino)ben^ 
trifluoroacetic acid salt; 
W-(4-methylphenyl)-2-[({4-((4HTiethylpiperazin-1-yl)methyI)-3-chlorothiophe 
1 5 yl)carbonyi)amino]benzamide, trifluoroacetic acid salt; 

A/-(5-chloropyridin-2-yl)-2-I((4-((4-methylpiperazin-1-yl)methyl)-3-chlorothioph^^ 
yl)carbonyl)amino]-3-amino-5-chlorobenzamide, trifluoroacetic acid salt; 
W-(4-chlorophenyl)-2-[((4-((2-aminoimida2ol-1-yl)methyl)-3-chlorothiophen-2- 

yl)carlx)nyl)amino]-3-methoxy-5-chlorobenzamide, trifluoroacetic acid salt; NMR 
20 (DMSO-de/TFA) 12.18 (br s. 1). 10.45 (s. 1). 9.50 (s. 1). 7.75 (s. 1). 7.69 (s. 1). 7.65 (d, 

2) . 7.39 (d. 1). 7.36 (d. 2) 7.28 (d. 1), 6.98 (d. 1). 6.91 (d, 1), 5.05 (s, 1). 3.85 (s. 3) 
ppm. 

/V-(5-chloropyridin-2-yl)-2-[((4-((W-methyl-/V-(2-(dimethylamino)ethyl)amino)methyl)^ 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide, trifluoroacetic acid 
25 salt; NMR (DMSO-deATTA) 10.9 (s. 1). 9.5 (s. 1), 8.3 (d, 1). 8.2 (s, 1), 8.1 (d, 1). 7.9 (dd. 

1). 7.4 (d. 1). 7.2 (d, 1). 4.4 (s. 2). 3.8 (s, 3). 3.5 (s. 4). 2.9 (s. 6). 2.8 (s, 3) ppm; 
A/-(4-chlorophenyl)-2-[((4-(((1 , 1 -di(hydroxymethyl)-2-hydroxyethyl)amino)methyl)-3- 

chlorothiophen-2-yl)carbonyl)amino]-5-chlorot)enzamide. trifluoroacetic acid salt; NMR 
(DMSO-de) 11.2 (s. 1), 10.8 (s, 1), 8.7 (br, 1). 8.4 (d. 1). 8.2 (s, 1), 7.9 (s. 1). 7.7 (m. 3). 
30 7.4 (d, 2). 5.4 (br, 1). 4.3 (s, 2), 3.6 (s, 6) ppm; 

A/-(5-chloropyridin-2-yl)-2-I((4-((3-methyl-2-imino-2.3-dihydroimidazol-1-yl)methyl)-3- 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chloroben2amide. trifluoroacetic acid 
salt; NMR (DMSO-deH-FA) 10.8 (s. 1). 9.4 (s. 1). 8.3 (d, 1). 8.1 (d. 1). 7.9 (br s. 2). 7.8 
(dd. 1). 7.6 (s. 1). 7.3 (dd. 2). 7.0 (dd, 2). 5.0 (s. 2). 3.9 (s. 3), 3.4 (s, 3) ppm; 
35 W-(5-chloropyridin-2-yl)-2-[((4-((1 .4,5.6-tetrahydropyrimidin-1 -yl)methyl)-3-chlorothiophen-2- 



wo 99/32477 



-160- 



PCT/EP98/076S0 



yOcarbonyl)amino]-3-methoxy-5-chlorobenzamide, trifluoroacetic add salt; NMR 
(DMS<WrFA) 10.9 (s. 1), 9.9 (s. 1). 9.4 (s. 1). 8.4 (d. 1). 8.3 (s. 1), 8.05 (d. 1). 8.0 (s. 
1). 7.8 (dd. 1). 7.3 (s. 1). 7.2 (s. 1). 4.6 (s. 2), 3.9 (s. 3). 3.2 (bm. 4), 1.8 (bm. 3) ppm; 
/V-(5-chloropyrldin-2-yl)-2-I((4-(hydroxy)methyt-3-chlorothiophen-2-yl)carbonyf)amino 
5 methoxy-5-chlorobenzamide. trifluoroacetic acid salt; NMR (DMSO- dsHFA-d) 10.9 (s, 

1). 9.4 (s. 1). 8.4 (d. 1). 8.1 (dd. 1). 7.9 (dd. 1). 7.7 (d. 1). 7.3 (dd. 2). 4.4 (s. 2). 3.9 (s. 
3) ppm: 

/V-(5-chloropyridin-2-yl)-2-{((4-((A/'-(2-aminoethyl)amino)methyl)-3-chlorothiophen-^^ 

yi)carbonyl)amino]-3-methoxy-5-chlorobenzaniide. trifluoroacetic acid salt; NMR 
10 (DMSO-deHTA) 10.9 (s. 1). 9.4 (d. 1). 9.2 (brs. 1). 8.4 (d, 1). 8.2 (d. 1). 8.1 (s. 1). 

7.8-8.0 (m. 2). 7.4 (d. 1). 7.3 (d. 1), 4.3 (s, 2). 3.9 (s. 3), 3.2-3.4 (m. 4) ppm; 
A/-(5-chloropyridin-2-yI)-2-{((4-((2-(methoxymethyl)imidazolin-1-yl)methyi)-3-chlorothiophen-2- 
yl)cari3onyl)amino]-3-methoxy-5-chlorobenzamide, trifluoroacetic add salt; NMR 
(DMSO-deH-FA) 10.9 (s. 1). 10.4 (s. 1). 9.4 (d. 1), 8.4 (d. 1), 8.1 (d. 1). 8.0 (s. 1). 7.9 
15 (dd. 1). 7.4 (d. 1), 7.3 (d. 1). 4.6 (s. 2). 4.55 (s. 2), 3.9 (s. 3). 3.8 (br s. 4). 3.4 (s. 3) 

ppm; 

A/-(5-chloropyridin-2-yl)-2-{((4-((4-(pyrimidiiv2-yl)piperazin-1-yl)methyI)-3-chlorothiophen^ 
yl)ca^bonyi)amino^3-methoxy-5-chlorobenzamide, trifluoroacetic add salt; NMR 
(DMSO-deATFA) 10.9 (s. 1), 9.4 (d, 1). 9.0 (s, 1). 8.6 (d. 1). 8.4 (d. 1), 8.1 (d. 1), 7.9 (dd. 
20 1). 7.8 (s. 1). 7.4 (d. 1). 7.3 (d. 1). 4.6 (s. 2). 3.9 (s. 3). 3.4 (m. 2). 2.6 (m. 2). 1.6 -1.8 

(m, 4) ppm; 

W-(5-chloropyridin-2-yl)-2-I((4-(((5-hydroxymethyl-1-methylimidazol-2-yl)thio)methyl)-3- 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide, trifluoroacetic acid 
salt; NMR (DMSO-ds/TFA) 10.9 (s. 1). 9.4 (d. 1). 8.4 (d. 1). 8.1 (d, 1). 7.7 (dd, 1). 7.6 (s. 

25 1), 7.5 (s. 1). 7.3 (d. 1), 7.2 (d. 1), 4.5 (s, 2), 4.3 (s, 2). 3.9 (s. 3). 3.6 (s. 3) ppm; 

W-(5-chloropyridin-2-yl)-2-[((4-(((imidazol-2-yl)thio)methyl)-3-chlorothiophen-2- 

yl)cariDonyl)amino]-3-methoxy-5-chlorobenzamide, trifluoroacetic add salt; NMR 
(DMSO-deTTFA) 10.9 (s. 1). 9.4 (s. 1). 8.3 (d. 1). 8.1 (d. 1). 7.8 (dd. 1). 7.6 (s. 2). 7.5 (s. 
1). 7.3 (d. 1), 7.2 (d. 1), 4.4 (s. 2), 3.8 {s, 3) ppm; 

30 A/-(5-chloropyridin-2-yl)-2-I((4-((4-methylimidazol-1-yl)methyl)-3-chlorothiophen-2- 

yi)carbonyl)amino]-3-metlioxy-5-chlorobenzamide and /\/-(5-chloropyridin-2-yl)-2-[((4- 
((5-methylimidazol-1-yl)methyl)-3-chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5- 
chlorobenzamide (2:1 mixture), trifluoroacetic add salt; NMR (DMSO-ds) 10.77 (s, 0.3). 
10.75 (s. 0.7), 9.37 (s. 0.3). 9.36 (s. 0.7), 9.04 (d, 0.7). 9.01 (d, 0.3), 8.32 (d. 1). 8.06 (d, 

35 1 ). 7.98 (s. 0.7). 7.88 (dd. 1). 7.80 (s. 0.3). 7.45 (t, 0.3), 7.38 (t. 0.7). 7.35 (m. 1), 7.26 
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(d. 1), 5.36 (s, 0.6). 5.34 (s. 1.4). 3.84 (s, 3). 2.23 (s. 3) ppm; 
A^(5-chloropyridirv2-yl)-2-[((4-((4-(hydroxymethyl)imidazol-1-yl)methyl)-3-chlorothioph 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamlde and A/-(5-chloropyridin-2-yl)-2-(((4- 
({5-(hydroxymethyi)imidazol-1-yl)-3-chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5- 
5 chlorobenzamide (2:1 mixture), trifluoroacetic acid salt; NMR (DMSO-de) 10.78 (s, 0.4), 

10.77 (s, 0.6). 9.37 (s. 1), 9.10 (d. 0.6). 9.01 (d. 0.4). 8.32 (d, 1). 8.06 (dd, 1). 8.00 (s. 
0.6), 7.88 (dd. 1), 7.81 (s, 0.4). 7.58 (s. 0.4). 7.52 (s. 0.6). 7.36 (m, 1). 7.26 (m, 1), 5.40 
(s, 0.8). 5.38 (s, 1.2). 4.50 (s, 0.8). 4.47 (s. 1.2). 3.84 (1. 3) ppm; 
A^(5-chloropyridin-2-yl)-2^((4-((A/'-(imino(pyridin-4-yl)methyl)amino)methyl)-3-chloro^ 
10 yl)cart)onyl)amino}-3-methoxy-5-chlorobenzamide. trifluoroacetic add salt; NMR 

(DMSO-de) 10.90 (s. 1). 10.38 (t. 1). 9.85 (s. 1), 9.70 (b, 1). 9.53 (s. 1). 9.40 (s, 1). 8.85 
(ddd. 2). 8.35 (d. 1), 8.08 (d. 1), 7.95 (s. 1). 7.90 (dd. 1). 7.70 (ddd. 2). 7.38 (d. 1). 7.25 
(d. 1), 4.60 (d. 2). 3.83 (s. 3) ppm; 
AK5-chloropyridin-2-yl)-2-t((4-((W'-(imirio(pyra2in-2-yi)methyl)amlno)methy!)-3-chlorothiopherj- 
1 5 2-yi)carbonyl)amino]-3-methoxy-5-chlorobenzamide. trifluoroacetic add salt; NMR 

(DMSO-deHTA) 10.90 (s. 1). 10.60 (b, 1). 10.00 (s. 1). 9.70 (s. 1). 9.40 (d. 2). 9.00 (d. 
1). 8.90 (d. 1). 8.30 (d, 1). 8.10 (d, 1). 7.90 (s. 1), 7.85 (dd. 1). 7.30 (d, 1), 7.25 (d, 1). 
4.65 (d. 2). 3.80 (s. 3) ppm; 
A/-(5-chloropyridin-2-yl)-2-[((4-((A/-(2-(imida2ol-4-yl)ethyl)amino)methyl)-3-chlorothiophen-2- 
20 yl)carbonyl)amino]-3-methoxy-5-dilorobenzamide, trifluoroacetic acid salt; NMR 

(DMSO-de) 10.90 (s. 1), 9.40 (s, 1). 9.00 (s, 1). 8.35 (d, 1). 8.10 (d. 1). 8.00 (s, 1), 7.90 
(dd. 1). 7.50 (s. 1). 7.40 (s. 1). 7.25 (s, 1). 4.20 (s, 2), 3.80 (s. 3). 3.30 (t, 2), 3.00 (t. 2) 
ppm; 

/\/-(5-chloropyridin-2-yl)-2-[((4-((2,4-dimethylimidazol-1-yl)methyl)-3-chlorothiophen-2- 
25 yl)carbonyl)amino]-3-methoxy-5-chloroben2amide and A/-(5-chloropyridin-2-yl)-2-{((4- 

((2,5-dimethylimida2ol-1-yl)methyl)-3-chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5- 
chlorobenzamide (9:1 mixture), trifluoroacetic acid salt; NMR (DMSO-de) 10.90 (s. 1), 
9.42 (s. 0.2). 9.40 (s. 0.8), 8.35 (d. 1), 8.10 (d. 1). 7.90 (m. 2). 7.40 (d. 0.2). 7.35 (d. 1). 
7.25 (d. 1). 7.20 (d. 0.8). 5.30 (s, 0.4), 5.25 (s. 1.6), 3.80 (s, 3). 2.58 (s. 2.5), 2.54 (s, 
30 0.5).2.18(d, 2.5). 2.13 (d, 0.5) ppm; 

A/-(5-chloropyridin-2-yl)-2-t((4-((2-(/\/-amino-A/-methylamino)imidazolin-1-yl)methyI)-3- 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chloroben2amide. trifluoroacetic acid 
salt; NMR (DMSO-de) 10.80 (s, 1), 9.30 (s. 1). 8.30 (d. 1), 8.20 (s. 1). 8.05 (dd. 1). 7.90 
(dd. 1). 7.80 (s. 1). 7.35 (dd. 1). 7.25 (d. 1). 4.90 (s, 2). 3.80 (s. 3). 3.65 (t. 2). 3.50 (t. 
35 2). 3.15 (s. 3) ppm; 
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A/-^5<hlor pyridin-2-yI)-2-I({4-((2-aminoimidazol-1 •yOmethyl)-3-chlorothiopherv2. 

yl)carbonyl)amino}-5-dilorobenzamide. trifluoroacetic acid salt; NMR (DMSO-de/TFA) 
12.20 (s. 1). 11.30 (b. 1), 11.10 (s. 1), 8.35 (d. 1). 8.20 (d, 1). 8.10 (s. 1). 7.90 (m. 2). 
7.70 (b. 2). 7.60 (s, 1). 7.55 (dd. 1). 6.85 (s. 1). 6.80 (s, 1). 5.05 (s. 2) ppm; 

A/-(5.chloropyridirv2.yl^2-[((4K{2-(methylthio)imidazoR^ 

yl)carbonyl)aminoh3-methoxy-5.chlorobenzamide, trifluoroacetic add salt; NMR 
(DMSOdeTTFA) 10.9 (s. 1). 10.1 (s, 1), 9.4 (s, 1). 8.3 (s. 1). 8.1 (d. 1). 7.9 (s. 1). 7.8 (d. 
1). 7.3 (s. 1), 7.2 (s. 1), 4.6 (s. 2). 3.8 (s. 3), 3.8 (s. 4). 2.6 (S. 3) ppm; 

A/-(5.chloropyridin-2-yl)-2^((4-(0mlda2dirv2-yl)thio)met^^^ 

yl)carbonyi)aniino]-3Hnethoxy-&chlorobenzamide, trifluoroacetic acid salt; NMR 
(DMSO-dsTTFA) 10.6 (s, 1). 10.3 (s. 2). 9,4 (s. 1), 8.3 (s. 1), 8.1 (d. 1). 7.9 (s. 1). 7.8 (d, 
1). 7.4 (s. 1), 7.3 (s, 1). 4.5 (s. 2). 3.8 (s. 3). 3.8 (S. 4) ppm; 

A/-(5-chloropyridin-2-yl)-2-[((4-((2-<methylamino)imida20l-1-yl)methyl).3-^ 

yl)carbonyi)amino]'3*methoxy-5-chlorobenzamide, trifluoroacetic acid salt; NMR 
(DMSO-denTA) 10.9 (s, 1), 9.4 (d. 1), 8.4 (d, 1). 8.1 (d, 1). 8.1 (d, 1). 7.8 (d, 1). 7.7 (d, 
1). 7.3 (d. 1). 7.2 (d, 1), 4.6 (d. 2), 3.9 (s. 3). 3.6 {m. 2). 2.9-3.2 (m, 5). 2.2 (m. 2) ppm; 
and 

A/-(5-chloropyridin-2-yl)-2-[((4.((2-(ethylamino)imidazo|.1.^ 

yl}carbonyl)amino]-3-methoxy-5.chlorobenzamide, trifluoroacetic acid salt; NMR 
(DMSO-dsH-FA) 10.9 (s, 1). 9.4 (d, 1), 8.3 (d, 1). 8.1 (d. 2). 7.8 (d, 1), 7.6 (s. 1). 7.35 (s. 
1). 7.3 (s. 1). 7.0 (s; 1). 6.9 (s. 1). 5.1 (s, 2). 3.9 (s, 3). 3.2 (m. 2). 1.2 (t 3) ppm. 

E. To methylamine (2.0 M in tetrahydrofuran. 16 mL. 32 mmol) was added a 
solution of W-(5-chloropyridin.2-yI)-2-[({4-(chloromethyI)-3<hlorothiophen-2-yl)carbonyl) 
5-chlorobenzamide (3.0 g. 6.3 mmol) in DMF (10 mL) and the mixture stirred at ambient 
temperature. After 4 hours the reaction mixture was poured into water (100 mL). concentrated 
in vacuo to remove the tetrahydrofuran and extracted with ethyl acetate (2x75 mL). The 
combined organics were washed with brine (75 mL), dried over MgSO^ and concentrated of all 
volatiles in vacuo. Purification by flash chromatography on silica gel afforded 1,1g (38% yield) 
of A/-(5-chloropyridin-2-yl)-2-[((4^(methylamino)methyl)-3-chlorothiophen-2-yl)cartDonyl)amino]- 
S-chlorobenzamide as a yellow solid; NMR (DMSOde/TFA) 1 1 .4 (s, 1). 1 1.0 (s, 1). 8.9 (br s. 
2), 7.6-8.4 (m, 7). 4.2 (m. 2), 2.6 (m, 3) ppm. 

F. In a similar manner, the following compounds were made: 
W-(5-chloropyridin-2-yl)-2-[((4-((m thylamino)methyl)-3-chlorothiophen-2-yl)carbonyl)amino]-3- 

methoxy-5-chlorobenzamid ; NMR (CDCI3) 9.8 (br. 1), 9.1 (br. 1). 8.3 (d, 1). 7.9 (d. 1). 



wo 99/32477 



-163- 



PCT/EP98/07650 



7.6 (dd. 1), 7.5 (s. 1). 7.1 (d. 1). 7.0 (d. 1). 3.9 (s, 3). 3.7 (s, 2), 2.4 (s, 3) ppm; 
A/.(5-chloropyridin-2-yl)-2-[((4-((m thylarnino)methyl)-3-chlorothioph n-2-yl)carbonyI)amino]-3- 
(4-methylpiperazin-1-yl)-5-chlorobenzamide; NMR (DMSO-de/TFA) 11.0 (s, 1). 9.6 (s. 
1), 9.0 (s. 1). 8.3 (s. 1). 8.1 (d. 1). 8.0 (s. 1). 7.8 (dd. 1), 7.4 (d,2). 4.1 (s. 2), 3.5 (d. 2), 
5 3.3 (d. 2). 3.1 (d. 4), 2.8 (s. 3). 2.6 (s. 3) ppm; 

W-(5-chloropyridin-2-yI)-2-[((4-{(methylamino)methyl)-3-chlorothi^ 

(4-(fert-butoxycarbonyl)piperazin-1-yl) -5-chlorobenzamide; NMR (DMSO-de) 8.3 (s, 1). 

8.1 (d. 1), 7.9 (s. 2), 7.8 (dd. 1). 7.6 (br. 1). 7.4 (s. 2). 7.3 (br, 1). 3.6 (s. 2). 2.9 (br. 8). 
2.3(s. 3). 1.4(s,9)ppm; 

10 5-(A/-(5-chloropyridin-2-yl)amino)carbonyl-644-(((methyl)amino) 
yl)carbonyl]amino-1 ,3-benzodioxole; 
/V-(5-chloropyridin-2-yl)-2-[((4-((methylamino)methyl)-3-chlorothiophen 

(morpholin-4-yl)-5-chlorobenzamide; NMR (DMSOdg) 10.9 (s. 1). 9.6 (s. 1). 7.2-8.4 (m, 
6), 4.4 (s, 2). 3.7 (m. 4), 3.3 (m. 4). 2.9 (s, 3) ppm; 
15 A/-(5K:hloropyridin-2-yl)-24((4-((ethyIamino)methyl)-3-chlorothioph 
methoxy-5-chlorobenzamide; 
A/-(5-chloropyridin-2-yl)-2-I((4-((ethylamino)methyl)-3-chlor^^^ 

(morpholin-4-yl)-5-chlorobenzamide; 
A/-(4-chlorophenyl)-24((4-((methylamino)methyl)-3-chlorothiophen-2-^^ 
20 methoxy-5-chlorobenzamide; 

A/-(4-chlorophenyl)-2-[((4-((methylamino)methyl)-3-chlorothiophen^ 

(morpholin-4-yI)-5-dilorobenzamide; 
A/-(5-chloropyridin-2-yl)-2-I((4-((A/'-methyl-/V'-((-1,^ 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; NMR (DMSO-dg) 
25 10.9 (s, 1), 9.6 (s. 1), 9.4 (s. 1). 8.4 (d. 1), 8.1 (d, 1), 7.9 (dd, 1). 7.8 (s, 1). 7.4 (d. 1). 

7.2 (d. 1); 3.9 (s. 3). 3.8 (s. 2). 3.6 (s. 2). 2.2 (s. 3) ppm. 

G. A suspension of A/-(4-chlorophenyl)-2-[((4-(chloromethyl)-3-chlorothiophen-2- 
yl)carbonyl)amino]-5-chloroben2amide (0 JO g, 1.6 mmol), W-hydroxy-/V-methylamine 
hydrochloride (0.26 g. 3.2 mmol), K2CO3 (0.94 g. 3.2 mmol) and triethylamine (0.88 mL, 6.4 

30 mmol) in DMF (30 mL) was stinted at ambient temperature. After 16 hours, the mixture was 
poured onto ice water (200 mL) and the resulting precipitate collected by filtration. Purification 
by HPLC on a CI 8 Dynamax column with acetonitrile in water gradient with 0.1% trifluoroacetic 
acid afforded AK4-chlorophenyl)-2H((3-chloro-4-((A/-methyl-A/-hydroxyamino)methyl)thiophen- 
2-y!)carbcr:yI)crT:jr.c]-5-ch!croben^?"^<f^*^; triflnornaretic acid salt as a white solid: NMR 

35 (DMSO-deH-FA) 11.2 (s. 1). 10,8 (s. 1). 8.4 (d, 1), 8.2 (s, 1). 7.9 (s. 1). 7.7 (d. 2). 7.6 (d. 1). 7.4 
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(d, 2). 4.6 (d, 1). 4.5 (d. 1). 3.1 (s. 3) ppm. 

H. In a similar manner, the following compound was prepared: 
A/-<5-chloropyridin-2-yl)-24((4-(A/-methyl-Af"-aminoguanidlno)methyl-3^ 

yl)carbonyl)amtno]-3-methoxy-5-chlorobenzamlde, trifluoroacetic acid salt; NMR 
5 (DMSOdenTA) 10.9 (s, 1). 9.4 (s. 1), 8.3 (s. 1), 8.1 (d. 1), 7.8 (d, 1), 7.7 (s. 1). 7.4 (s, 

2) . 7.3 (s, 1). 7,2 (s. 1), 4.6 (s. 2). 3.8 (s. 3) ppm. 

I. To a solution of A/-(5-chloropyridin-2-yl)-2-[((4-((methylamino)methyl)-3- 
chlorothiophen-2-yl)cart>onyl)amino]-3-methoxy-5-chlorobenzamide (0.20 g, 0.4 mmol) In DMF 
(5 mL) were added methyl 2-chloro-4-(trifluoromethyl)pyrimidine-5-carl)oxylate (0.12 g. 

1 0 0.48 mmol) and diisopropylethyiamine (0.10 g, 0.8 mmol). The mixture was stirred at ambient 
temperature for 16 hours, and then poured onto brine (10 mL) and extracted with ethyl acetate 
(3x25 mL). The combined organics were washed with brine (10 mL), dried over Na2S04 and 
concentrated in vacuo. Purification by chromatography on silica gel afforded 0.26 g (92% 
yield) of W-(5-chloropyridin-2-yl)-2-I((4-((/V-methyl-A/'-(44rifluorometh^^^ 
15 (methoxycariDonyl)pyrimidin-2-yl)amino)methyl)-3-chlorothiophen-2-yl)carbonyl)amlnol^^ 
methoxy-S-chlorobenzamide; NMR (DMSO-deHTA) 10,9 (s. 1). 9.4 (s, 1), 7.3-8.9 (m, 7). 4.9 
(m, 2). 3.9 (s. 3), 3.8 (s. 3). 3.2 (s, 3) ppm. 

J. In a similar manner, the following compounds were made: 
A/-(5-chloropyridin-2-yl)-2-[((4-((W-methyl-A/44-trifluoromethyl-5-(me«^ 
20 yl)amino)methyl)-3-chlorothiophen-2-yl)carbonyl)amino]-3-(morpholin-4-yl)-5- 

chlorobenzamide; NMR (DMSO-deHTA) 10.9 (s, 1), 9.5 (s. 1). 7.3-9 (m, 7). 4.9 (s, 2). 
3.8 (s, 3). 3.8 (br s, 4), 3.2 (s, 3). 2.9 (br s. 4), 2.8 (s. 3) ppm; 
/V-(5-chloropyridin-2-yI)-2-I((4-((A/'-ethyl-/VK4-methyloxazorin-2-yl)am^ 

chlorothiophen-2-yl)cart3onyl)amino]-3-methoxy-5-chlorobenzamide; NMR (CDCI3) 9.0 
25 (s. 1). 8.6 (s. 1). 8.3 (d. 1). 8.2 (d. 1). 7.6 (d, 1). 7.4 (s. 1), 7.3 (d. 1). 7.1 (s. 1). 4.4 (m. 

3) . 4.1 (m, 1), 3.9 (s. 3). 3.8 (t. 1), 3.3 (q, 2), 1.2 (d. 3). 1.1 (t. 3) ppm; 
A/-(5-chloropyridin-2-yI)-2-[((4-((A/-methyl-A/-(cyanomethyl)amino)methyl)-3-chlorothioph 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; NMR (DMSOde) 10.9 (s, 1), 9.4 (s, 
1). 8.4 (d. 1). 8.1 (d. 1), 7.9 (dd. 1). 7.8 (s, 1), 7.4 (d. 1). 7.2 (d. 1), 3.9 (s. 3). 3.7 (s, 2). 

30 3.5 (s, 2). 2.2 (s, 3) ppm; 

/VK5-chloropyridin-2-yi)-2-[((4-((WX4-(ethoxycarbonyl)oxazolin-2-yl)amino)methyO 

chlorothiophen-2-yl)carbonyl)amino]-3Hnethoxy-5-chlorobenzamide; NMR (DMSO- 
deHTA) 10.9 (s. 1). 9.9 (s. 1 ), 9.5 (s. 1). 9.4 (s, 1), 8.2 (d. 1). 8.1 (d, 2), 7.9 (dd. 1), 7.6 
{m. 2), 7.2 (s. 2), 4.6 (s. 2). 3.9 (t. 2), 3.8 (s. 3). 3.4 (t, 2) ppm; 

35 W-(5-chloropyridin-2-yl)-24((4-{(A/-methyl-A/44-(ethoxycarbonyl)oxazolin-2-yl) 
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chlorothioph n-2-yl)carbonyl)amino)-3-(rnorpholin-4-yl)-5-chloroben2amide; NMR 
(DMSO-deHTA) 10.9 (s, 1). 9.5 (s. 1). 8.3 (d. 1). 8.1 (d. 1). 8.0 (s. 1). 7.8 (s. 1). 7.7 (dd. 

1) . 7.55 (m. 1). 7.3 (m. 2). 5.6 (s. 1). 5.4 (s. 1). 4.4 (s. 2). 4.1 (q. 2), 3.6 (m. 4), 2.95 (s. 

2) ,2.9(m.4), 1.2(t.3)ppm; 

5 W-(5-chloropyridin-2-yl)-2-{((4-((/V'-methyl-/VK(3-((methylthio)methyl)-1.2.4-oxadiaz^ 
yl)methyl)amino)methyl)-3-chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5- 
chlorobenzamide; NMR (DMSO-de) 10.9 (s. 1), 9.4 (s. 1). 8.4 (d. 1). 8.1 (d. 1). 7.9 (dd. 
1). 7.8 (s. 1), 7.4 (d. 1). 7.2 (d. 1). 4.0 (s. 2). 3.9 (s, 3). 3.8 (s. 2). 3.6 (s. 2). 2.3 (s, 3). 
2.1 (s. 3) ppm; and 

1 0 /\^(5-chloropyridin-2-yl)-2-(((4-((A/'-methyl-WX(3-(methoxymethyl)-1 ,2.4-oxadia2ol-5- 
yl)methyl)amino)methyI)-3-chlorothiophen-2-yl)cart)onyl)aminol-3-methoxy-5- 
chlorobenzamide; NMR (DMSO-de) 10.9 (s, 1),9.4 (s. 1). 8.4 (d, 1). 8.1 (d. 1). 7.9 (dd. 
1)..7.8 (s. 1). 7.4 (d. 1). 7.2 (d. 1). 4.5 (s, 2). 4.0 (s. 2). 3.9 (s. 3) ppm. 3.6 (s. 2). 3.3 (s, 

3) . 2.3 (s. 3) ppm. 

15 K. In a manner similar to that described in Paragraph I above. A/-(5-chloropyridin-2- 

yl)-2-[((4-((methyiamlno)methyl)-3-chlorothiophen-2-yl)carbonyl)aminol-3-methoxy-5- 
chlorobenzamide (1.5 g, 3 mmol) reacted with 2-chloro-5-methyl-4,5-dihydrooxazoline (2.7 g, 
23 mmol) and triethylamine (0.78 mL, 5.6 mmol) to afford W-(5-chIoropyridin-2-yI)-2-[((4-((A/'- 
methy!-A/-(5-methyl-4.5-dlhydrooxazolin-2-yl)amino)meth^)-3-chiorothlophen-2- 

20 yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide. Purification by HPLC on a C18 Dynamax 
column with 20-80% acetonitrile in water gradient with 0.1% trifluoroacetic acid afforded the 
trifluoroacetic add salt as a white solid: NMR (DMSOde/TFA) 10.9 (s. 1), 9.4 (s, 1), 8.4 (d, 1). 
8.1 (d. 1). 7.9 (dd. 1), 7.5 (s, 1). 7.4 (s, 1). 7.3 (s, 1). 4.4 (s. 2). 4.2 (m. 1). 3.8 (s. 3). 3.2 (m. 2). 
2.8 (s. 3). 1.4 (d. 3)ppm. 

25 L. In a similar manner, the following compound was made: 

A/-(5-chloropyridin-2-yl)-2-[((4-((/\/'-(3,4-dihydro-2H-pyrrol-5-yl)amino)methyl)-3-chlorothiophen- 

2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide, trifluoroacetic acid salt; NMR 
(DMSO-deHTA) 10.9 (s. 1), 9.4 (s, 1). 8.3 (d. 1). 8.2 (br s. 1). 8.1 (d. 1), 8.0 (br s. 1), 
7.7 (dd. 1). 7.4 (d, 1). 7.3 (d. 1). 4.6 (s. 2). 3.9 (s. 3). 3.1 -3.3 (m. 6) ppm. 
30 M. To a solution of A/-(5-chloropyridin-2-yl)-2-[({4-((methylamino)methyl)-3- 

chlorothiophen-2-yl)cart3onyl)amino]-3-methoxy-5-chiorobenzamide (0.50 g. 1.0 mmol) in DMF 
(5 mL) were added 2-fluoropyridine (1 mL, 12 mmol) and cesium cartjonate (0.33 g, 1.0 mmol) 
and the mixture was heated at 125'C. After 72 hours the mixture was cooled to ambient 
♦2j|,p5r3tijro filtered and ?<".idified with aqueous trifluoroacetic acid. Purification by HPLC on a 
35 CI 8 Vydac column with acetonitrile in water gradient vwth 0.1% trifluoroacetic acid afforded N- 
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(5-cNoropyridin-2-yl)-2<{((4-((A/Wnethyl-Af'-(pyrjdi 

yl)carbonyl)amino]-3Hnethoxy-5Kdiiorobenzamid , trifluoroacetic add salt as a white solid: 
NMR (DMSO-deH-FA) 10.9 (s, 1). 9.4 (s. 1), 8.4 (d, 1). 8.1 (d, 1), 8.0-7.9 (m, 3). 7.8 (dd, 1), 7.7 
(s. 1), 7.4 (s, 1). 7.2 (d. 1). 7.1 (d, 1), 6.9 (t. 1). 4.8 (s, 2), 3.8 (s. 3), 3.2 (s. 3) ppm. 
5 N. To a suspension of /V-(4-chlorophenyl)-2-[((4,5-di(chloromethyl)-3- 

chiorothiophen-2-yl)carbonyl)amino]-5-chlorot)enzamide (0.075 g, 0.14 mmol) in acetonitrile 
(3 mL) in a pressure vessel was added propylamine (0.025 mL, 0.30 mmol). The vessel was 
sealed and the suspension heated at 50X for 10 days, with additional 0.025 mL portions of 
propylamine being added after 3 and 9 days. The mixture was cooled to ambient temperature 

10 and concentrated of all volatiles in vacuo. The resulting solid was dissolved in acetonitriie. 
water and trifluoroacetic acid and purified by HPLC on a C18 Vydac column with 25-60% 
acetonitrile in water gradient with 0.1% trifluoroacetic acid to afford Af-(4-chlorophenyl)-2-[((3- 
chloro-4,5-di((n-propyl)aminomethyl)thiophen-2-yl)cari3onyl)amino]-5-chlorobenzamide, 
trifluoroacetic acid salt as a white solid; NMR (DMSO-de/TFA) 11.3 (s. 1), 10.8 (s, 1), 8.9 (br s. 

15 2), 8.7 (br s, 2). 8.4 (d, 1), 7.4-8.0 (m, 6), 4.6 (s. 2), 4.3 (s. 2). 3.0 (m. 4). 1.6 (m. 4). 0.9 (m, 6) 
ppm. 

O. In a manner similar to that described in Paragraph I above, A/-(5^hloropyridin-2- 
yl)-2-I((4-((methylamino)methyl)-3-chlorothiophen-2-yl)carbonyI)amino]-3-methoxy-5- 
chlorobenzamide (0.86 g. 1.7 mmol) reacted with 2-methanesuffonyl-4-aminopyrimidine (0.60 
20 g. 3.5 mmol) and diisopropylethylamine (0.90 mL. 5.2 mmol) in DMSO at 90**C. Purification by 
chromatography on silica gel afforded 0.78 g (76% yield) of A/-{5-chloropyridin-2-yl)-2-[((4-((A/- 
methyl-/V-(4-aminopyrimidin-2-yl)amino)methyl)-3-chlorothiophen-2-yl)carbonyl)amino]-3- 
methoxy-S-chlorobenzamide, as a light brown solid; NMR (DMSO-de) 10.9 (s. 1), 9.4 (s, 1), 8.4 
(d, 1). 8.1 (d. 1). 7.9 (dd, 1). 7.8 (d, 1). 7.5 (s, 1). 7.4 (d, 1). 7.3 (d. 1). 6.0 (br s, 1). 5.9 (d. 1). 
25 4.8 (s, 2), 3.9 (s. 3). 3.0 (s. 3) ppm. 

P. In a similar manner, the following compounds were made: 
A^(5-chloropyridin-2-yl)-2-[({4-((A/K4-aminopyrimidin-2-yl)amino)methyl)-3-chlorothioph^ 

yl)cart3onyl)amino]-3-methoxy-5-chloroben2amide; NMR (DMSO-de) 10.90 (s. 1H), 9.38 
(s. 1H), 8.36 (d, 1H), 8.10 (d, 1H). 7.90 (dd. 1H). 7.69 (s. 1H). 7.62 (d. 1H). 7.38 (d, 
30 1H). 7.28 (d. 1H), 5.96-5.92 (m. 2H). 5.80-5.74 (m. 2H). 4.35 (s. 2H), 3.90 (s. 3H) ppm; 

W-(5-chloropyridin-2-yl)-2-[((4-((W-(4-(methylamino)pyrimidin-2-yl)amino)methyl)-3- 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; NMR (DMSOdg) 
11.90 (br s. 1H). 10.90 (s, 1H), 9.40 (s. 1H). 8.50 (s. 1H). 8.30 (d, 1H), 8.10 (d. 1H). 
8.00-7.50 (m. 3H). 7.40 (d. 1H), 7.25 (d. 1H). 6.2a€.00 (m, 2H), 4.60-4.35 (m, 2H), 
35 4.00-3.80 (m. 3H), 2.90-2,80 (m. 3H) ppm. 
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Q. To a solution of AA-{5-chloropyridin-2-yl)-2-[((4-(chloromethyl)-3-cWo^^ 
2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide (2.1 g, 4.1 mmol) in DMF (20 mL) was 
added a 2,2,2-trifluoroethylamine (3.2 mL, 41 mmol). The mixture was heated at 75''C for 18 
hours, then cooled to ambient temperature and concentrated in vacuo to remove excess 
5 2,2.2-trifluoroethylamine. Water was added and the mixture was extracted with methylene 
chloride. The organic layer was dried over Na2S04 and concentrated in vacuo. Purification by 
flash chromatography on silica gel afforded 2.2 g (95% yield) of W-(5-chloropyridin-2-yI)-2-[((4- 
(((2,2.24rifluoroethyl)amino)methyI)-3-chlo^othiophen-2-yl)ca^bonyl)amino^3-metho^^ 
chlorobenzamide; NMR (DMSO-de/TFA) 10.8 (s,1) 9.4 (s, 1), 8.2 (d, 1), 8.1 (d, 1). 8.0 (s. 1), 7.8 
10 (dd. 1), 7,2 (d. 2). 4.2 (s. 2). 4.1 (q. 2). 3.8 (s, 3) ppm. 

R. To a solution of A/-(5-chloropyridin-2-yI)-2-[((4-((methylamino)methyl)-3- 
chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chloroben2amide (0.57 g, 1.1 mmol) inTHF 
(23 mL) was added methyl chlorothiolformate (0.10 mL, 1.15 mmol) at 0**C and the mixture 
stirred for 2 hours. The reaction was concentrated in vacuo and the residue dissolved in ethyl 
15 acetate and 1 M HCI, The layers were separated and the organic layer was washed with brine, 
dried over sodium sulfate and concentrated in vacuo: Purification by flash chromatography on 
silica gel afforded 0.26 g (42% yield) of /V-(5-chloropyridin-2-yl)-2-[((4-((A/'-methyl-A/- 
((methylthio)cariDonyl)amino)methyl)-3-chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5- 
chlorobenzamide, as a white solid; NMR (DMSOde) 10.9 (s. 1). 9.4 (s, 1), 8.4 (d. 1), 8.1 (d. 1). 
20 7.9 (d, 1), 7.6 (s. 1). 7.4 (s, 1), 7.2 (s, 1). 4.4 (s, 2). 3.9 (s. 3). 3.0 (s, 3). 2.2 (s, 3) ppm. 
S. In a similar manner, the following compound was made: 
A/-(5-ch!oropyridin-2-yl)-2-[({4-((A/'-ethyl-A/-((phenylthio)carbonyl)amino)methyI)-3- 

chlorothiophen-2-yl)cartDonyl)amino]-3-methoxy-5-chlorobenzamide; NMR (CDCL3) 9.0 
(s. 1). 8.8 (s, 1), 8.2 (d. 1), 8.1 (d, 1), 7.6 (d. 1). 7.5 (m, 3). 7.4 (m. 3), 7.0 (s. 1). 4.6 (s. 
25 2). 3.9 (s, 3). 3.5 (q. 2), 1 .2 (m. 3) ppm. 

T. In a manner similar to that described in Paragraph C above, DMF (6 mL) was 
added to a mixture of /V-(5-chloropyridin-2-yl)-2-I((4-(chloromethyl)-3-chlorothiophen-2- 
yl)carbonyI)amino]-3-methoxy-5-chlorobenzamide (0.87 g, 1.73 mmol) and imidazole (0.35 g, 
5.18 mmol) at ambient temperature. The mixture was heated at 45**C for 15 hours. After 
30 cooling, additional imidazole (0.25 g, 3.67 mmol) was added, and the heating was continued for 
5 days. The mixture was cooled in an ice bath, and trifluoroacetic acid (0.5 mL) was added 
dropwise. Purification by HPLC on a CI 8 Dynamax column with 20-70% acetonitrile in water 
gradient with 0.1% trifluoroacetic acid gave 0.85 g of A/-(5-chloropyridin-2-yl)-2-[((4-((imidazol- 
1-yl)methyl)-3-chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide. 
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trifluoroacetic add salt, as a white solid; NMR (DMSO-deHTA) 10.85 (s. 1), 9.40 (s, 1), 9.20 (s. 

1). 8.25 (d 1). 8.05 (d. 1). 7.95 (s. 1), 7.80 (dd. 1). 7.70 (s. 1). 7.60 (s. 1). 7.30 (d, 1). 7.20 (d. 

1). 5.40 (s, 2), 3.80 (s. 3) ppm. 

U. In a similar manner, the following compounds were made: 

A^(5-chloropyridin-2-yl)-2-[((4-((2HTiethylimldazoM-yl)methyl)-3-chlor6thlophen-2- 

yl)cart)onyl)amlno>3-methoxy-5-chlorol)en2amide, trifluoroacetic acid salt; NMR 
(DMSO-deHTA) 10.85 (s. 1), 9.40 (s. 1). 8.25 (d. 1). 8.05 (d. 1). 7.80 (m. 2). 7.50 (s. 2). 
7.30 (d. 1). 7.20 (d, 1), 5.30 (s. 2). 3.80 (s. 3). 2.60 (s. 3) ppm; 

/V-(5-chloropyridin-2-yl)-2-[((4-((A/^1.2.4-tria2ol-4-yl)amlno)methyl)-3-chlorothiophen-2- 
yl)carbonyl)amino]-3-methoxy-5-chloroben2amide. trifluoroacetic acid salt; NMR 
(DMSO-deHTA) 10.9 (s. 1). 10.3 (s.. 1 ). 9.4 (s, 1). 9.2 (s. 1). 8.4 (d, 1), 8.1 (m. 2). 7.9 
(m. 1). 7.3 (d, 1). 7.2 (d. 1). 5.6 (s. 2), 3.9 (s. 3), ppm; 

A/-(5-chloropyridin-2-yl)-2-[((4-((2,6-diaminopurin-9-yl)methyl)-3-chlorothiophen-2- 

yl)cart>onyl)amino]-3-methoxy-5-chlorobenzamide, trifluoroacetic acid salt, and A/-(5- 
chloropyridin-2-yl)-2-[((4-((2.6-diaminopurin-7-yi)methyl)-3-chtorothiophen-2- 
yl)cart)ony!)amino]-3-methoxy-5-chlorobenzamide, trifluoroacetic add salt; NMR 
(DMSO-ds) 10.90 (s. 0.5), 10.85 (s. 0.5). 9.40 (s. 0.5). 9.38 (s. 0.5). 8.50 (b, 0.6). 8.34 
(m. 1). 8.18 (b. 0.4). 8.14 (s. 1), 8.04-8.09 (m. 2). 7.94 (b. 1). 7.88 (dd, 1), 7.72 (b. 0.4). 
7.56 (s. 0.6), 7.36 (m. 2). 7.26 (dd. 1), 5.28 (s. 1), 5.20 (s. 1), 3.85 (s, 1.5), 3.84 (s. 1.5) 
ppm; 

/V-(5-chloropyridin-2-yl)-2-[((4-((2-imino-1.2-dihydropyrimidin-1-yl)methyl)-3-chlorothiophen-2- 
yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide, trifluoroacetic acid salt; NMR 
(DMSO-dsH-FA) 10.85 (s. 1). 9.40 (s. 1), 8.85 (d, 1). 8.50 (d. 1). 8.30 (d. 1), 8.10 (d. 1). 
7.80 (dd, 1). 7.75 (s. 1), 7.30 (s, 1), 7.25 (s, 1), 7.05 (dd. 1), 5.25 (s, 2). 3.80 (s. 3) ppm; 

/V-(5-chloropyridin-2-yl>-2-l((4-((2-imino-1(2H)-pyridin-1-yOmethyl)-3-chlorothiophen-2- 
yl)carbonyl)amino]-3-methoxy-5-chiorobenzamide, trifluoroacetic acid salt; NMR 
(DMSO-denTA) 10.90 (s. 1). 9.40 (s, 1). 8.60 (b. 2). 8.30 (d, 1), 8.10 (d, 1), 8.00 (d. 1). 
7.80-7.90 (m, 2). 7.45 (s. 1), 7.30 (s, 1). 7.25 (s, 1). 7.10 (d. 1). 6.90 (m. 1), 5.30 (s, 2). 
3.80 (s, 3) ppm; 

A/-{5-chloropyridln-2-yO-2-l((4-((3,5-diamino-4W-1,2,4-triazol-4.yl)methyl)-3-chlorothiophen-2- 
yl)cari3onyl)amino]-3-methoxy-5-chlorobenzamide, trifluoroacetic add salt; NMR 
(DMSO-deH-FA) 10.9 (s. 1). 9.4 (s. 1), 8.3 (s, 1)..8.1 (d, 1), 8.1 (s. 1), 7.9 (d, 1). 7.8 (s. 
1), 7.3 (s. 1). 7.2 (s. 1). 5 (s. 2). 3.8 (s. 3) ppm; 

/y/-(5-chloropyridin-2-yl)-2-I((4-((2-iminotetrahydrothia2ol-3-yl)methyl)-3-chlorothiophen-2- 
yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide, trifluoroacetic add salt; NMR 
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(DMSO-den-FA-d) 8.3 (s. 1). 8.1 (d, 1). 7.8 (s, 1), 7.8 (dd, 1), 7.3 (dd, 2), 4.7 (s, 2) 3.9 
(t. 2). 3.8 (s, 3) 3.5 (t. 2) ppm; and 
A^(5<hloropyridin-2-yl)-2-[((4-((4^mino-1(4H)-^^ 

yl)carbonyi)amino]-3-methoxy-5-chlorobenzamide. trifluoroacetic acid salt; NMR 
5 (DMSOde) 10.85 (s. 1). 9.40 (s. 1). 8.30 (d. 1). 8.15 (m. 4). 8.05 (d. 1). 7,90 (s, 1), 7.85 

(dd. 1), 7.35 (d, 1). 7.25 (d, 1). 6.80 (d, 2). 5.30 (s, 2). 3.80 (s. 3) ppm. 
v. In a similar manner to that described above in Paragraph T, A/-(5-chloropyridin- 
2-yl)-2-I((4-{chloromethyl)-3-chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-^ 
chlorobenzamide (0.31 g. 0.6 mmol) and pyrazole (0.56 g, 6.7 mmol) were mixed in DMF (20 
1 0 mL). The mixture was heated at 50^C for 2 days. It was then added to water and the 

precipitate was isolated by filtration. The solid was dissolved in CH2CI2 (200 mL) and washed 
with water (2x50 mL) and brine (2x50 mL). dried (Na2S04) and concentrated. Purification by 
silica gel chromatography using 20:1 CH2Cl2:CH30H as the eluent and precipitation afforded A/- 
(5-chloropyridin-2-yl)-2-(((4-((W-(pyrazol-3-yl)amino)methyl)-3-chlorothiophen-2- 
15 yl)cartDonyl)amino]-3-methoxy-5-chlorobenzamide. as a white solid; NMR (DMSO-de) 1 1.55 (br 
s, 1H). 10.90 (s, 1H). 9.35 (s. 1H). 8.36 (d. 1H). 8.10 (d. 1H). 7.90 (dd. 1H). 7.64 (s. 1H). 7.40- 
7.25 (m, 3H), 5.60 (br s. 1H), 5.50 (s. 1H). 4.20 (s. 2H), 3.85 (s, 3H) ppm. 

W. In a manner similar to that described in Paragraph I above, to a solution of 
2-methoxy-3,4.5,6-tetrahydropyridine (0.27 g. 2.4 mmol). A/-(5-chloropyridin-2-yl)-2-[((4- 
20 ((methylamino)methyl)-3-chlorothiophen-2-yl)cariDonyl)amino]-3-methoxy-5-chlorobenzamide 
(1.0 g. 2.0 mmol) and DMF (10 mL) at ambient temperature was added A/,W- 
diisopropylethylamine (0.65 g, 5.0 mmol). The solution was then warmed to 70°C for 3 days. It 
was then poured into water. The mixture was extracted with ethyl acetate. The organic layer 
was washed with brine, dried (Na2S04) and concentrated. Purification by HPLC on a C18 
25 Dynamax column with acetonitrile ip water gradient with 0.1% trifluoroacetic acid afforded the 
trifluoroacetic acid salt of A/-(5-chloropyridin-2-yl).2-[((4-((A/'-methyl-W'-(3.4,5.6- 
tetrahydropyridin-2-yl)amino)methyl)-3-chlorothiophen-2-yl)cartDonyl)amino]-3-methoxy-5- 
chlorobenzamide. as a white solid; NMR (DMSO-de/TFA) 10.9 (s. 1), 9.4 (d. 1). 8.4 (d, 1). 9.2 
(br s. 1). 8.3 (d. 1). 8.2 (d. 1). 7.9 (m. 2). 7.4 (d. 1), 7.3 (d. 1), 4.6 (d. 2). 3.9 (s. 3). 2.6-3.4 (7). 
30 1.6 (m, 3) ppm. 

X. In a manner simijar to that described in Paragraph O above, a mixture of 
2-amino-4-chloro-6-methylpyrimidine (0.3 g, 2.1 mmol), W-(5-chloropyridin-2-yl)-2-[((4- 
((methylamino)methyl)-3-chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide 
(0.25 g, 0.5 mmol), A/,A/-diisopropylethylamine (0.44 mL, 2.5 mmol). and DMSO (5mL) was 



wo 99/32477 



-170- 



PCT/EP98/076S0 



heated under N2 at 100°C for 15 hours. Th mixture was cooled in ice bath, and trifluoroacetic 
acid (0.5 mL) was added dropwis . Purification by HPLC on a C18 Dynamax column with 20- 
70% acetonitrile in water gradient with 0.1% trifluoroacetic add gave 0.24 g of N-{<^ 
chloropyridin-2.yt)-2-I((4-((/V4nethyl-Ar-(2-amino-6-methylpyrimidin-4-yOamino)m^^ 
chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chloroben2amide, trifluoroacetic add salt, as 
a white solid; NMR (DMSOKJeHTA) 10.85 (s. 1). 9.40 (s, 1). 8.30 (1. 1). 8.10<d. 1), 7.80 (d. 1). 
7.60 (m. 2). 7.30 (s. 1). 7.25 (s. 1). 6.35 (s. 0.3). 6.30 (s, 0.7), 4.80 {s. 1.5). 4.60 (s. 0.5). 3.80 
is, 3). 2.22 (s. 2.2). 2.18 (s. 0.8) ppm. 

Y. In a similar manner, the following compounds were made: 
A^(5-chloropyridin-2-yl)-2-I((4-((/V4nethyl-W'-(2-chloropyrimidin-4-yl)amino)methyl)-3- 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chloroben2amide. trifluoroacetic add 
salt; NMR (DMSO-de) 10.85 (s, 1). 9.40 (s. 1). 8.30 (d. 1). 8.10 (d. 1). 8.09 (b. 1). 7.90 
(dd. 1). 7.60 (s. 1). 7.35 (s. 1). 7.25 (s. 1). 6.70 (d. 1). 4.65 (b. 2). 3.80 (s. 3). 3.30 (s. 3) 
ppm; and 

/V-(5-chloropyridin-2-yl)-2-I((4-((A/'-methy!-A/'-(pyridin-4-yl)amino)methyl)-3-chlorothiophen-2- 
yl)carbonyl)amino]-3-methoxy-5-chloroben2amide, trifluoroacetic acid salt; NMR 
(DMSO-deHTA) 10.85 (s, 1). 9.40 (s. 1). 8.30 (d, 1), 8.20 (b. 2), 8.10 (d. 1). 7.80 (dd. 
1). 7.60 (s. 1). 7.30 (s. 1). 7.25 (s. 1). 7.00 (d. 2), 4.75 (s. 2). 3.80 (s. 3), 3.20 (s. 3) 
ppm. 

Z. In a manner similar to Paragraph E above, A/-(5-chloropyridin-2-yl)-2-[((4- 
(chlcromethyl)-3-chlorothiophen-2-yl)carbonyI)aminol-3-methoxy-5-chlorobenzamide(1.0g, 
2.0 mmol) in DMF (5 mL) was reacted with dimethylamine (1.33 M in tetrahydrofuran. 7.5 mL. 
10 mmol) to give A/-(5-chloropyridin-2-yl)-2-{((4-((dimethylamino)methyl)-3-chlorothiophen-2- 
yl)cart)onyl)amino]-3-methoxy-5K:hlorobenzamide; which was purified by lyophilization from 
aqueous HCI to afford W-(5-chloropyridin-2-yl)-2-[({4-((dimethylamino)methyl)-3-chlorothiophen- 
2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; hydrochloric add salt, as a white solid; 
NMR (DMSO-deH-FA) 10.9 (s, 1), 10.1 (br s, 1), 9.5 (s, 1), 8.3 (d. 1), 8.2 (s, 1). 8.1 (d, 1), 7.8 
(dd. 1). 7.3 (dd. 2), 4.3 (br s. 2), 3.9 (s. 3), 2.8 (br s, 6) ppm. 

AA. Other compounds of the invention may be prepared by methods similar to those 
described in this Example and by methods known to those of ordinary skill in the art. 

EXAMPLE 2 

Compounds of Formula (Ic) 
A. To a suspension of W-(4-chlorophenyl)-2-I((5-(bromomethyl)-3-chlorothiophen-2- 
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yl)carbonyl)amino]-5-chlorobenzamide (0.75 g, 1.5 mmol) in methylene chloride (25 mL) was 
added 1-methy!piperazine (0.8 mL, 7.3 mmol). The resultant mixture was stirred at ambient 
temperature for 18 hours, then diluted with methylene chloride. The mixture was washed with 
saturated aqueous NaHCOs and the aqueous layer was back-extracted with methylene 
5 chloride. The combined organics were dried over MgS04 and concentrated in vacuo. The 
resulting solid was dissolved in acetonitrile. water and trifluoroacetic acid. Purification by HPLC 
on a CI 8 Dynamax column with 20-80% acetonitrile in water gradient wth 0.1% trifluoroacetic 
acid afforded A/-(4-chlorophenyl)-2-[((5-((4-methylpiperazin-1-yl)methyl)-3-chlorothiophen-2- 
yl)carbonyl)amino]-5-chlorobenzamide, trifluoroacetic acid salt; NMR (DMSO-de/TFA) 11.2 (s, 
10 1). 10.7 (s, 1). 8.3 (d. 1), 7.7 (d, 2). 7.6 (dd. 1), 7.3 (s, 2), 7.2 (dd. 1), 4.5 (s. 2), 3.6-3.2 (br m, 
8). 2.8 (s. 3) ppm. 

B. In a similar manner to that described in Paragraph A above, A/-(4-chlorophenyl)- 
2-I((5-(bromomethyl)-3-chlorothiophen-2-yl)cari30nyl)amino]-5-chlorobenzamide (0.5 g. 

1.0 mmol) was reacted with thiomorpholine (0.5 mL, 4.8 mmol). Purification by flash 
15 chromatography on silica gel afforded 0.4 g (73% yield) of A/-(4-chiorophenyl)-2-[((5- 

((thiomorpholin-4-yi)methyl)-3-chlorothlophen-2-yl)carbonyl)amino]-5-chloroben2amide; as a 
pale yellow powder, NMR (CDCI3) 11.0 (s, 1). 9.0 (s. 1). 8.2 (d. 1). 7.8 (d. 2), 7.5 (d. 1). 7.4 
(d, 2). 7.4 (s. 1), 7.2 (dd, 1), 3.7 (s, 2), 2.8 (m. 4). 2.7 (m. 4) ppm. 

C. In a similar manner, the following compounds were made: 

20 A/-(4-chlorophenyl)-2-(((3-chloro-5-(((2-(dimethylamino)ethy!)thio)methyl)thiophen-2- 

yl)cariDonyl)amino]-5-chiorobenzamide; NMR (DMSO-de) 111 (s, 1), 10.8 (s, 1), 8.3 (d, 
1), 7.9 (s. 1), 7.7 (d. 2). 7.6 (dd. 1). 7.4 (d. 2), 7.2 (s, 1), 4.0 (s, 2). 3.3 (m, 2), 2.8-2.7 
(m. 8) ppm; 

N.(4.chiorophenyI)-2-I((3-chloro-5-((A/'-methyl-A/K2- 
25 dimethylaminoethyl)amino)methyl)thiophen-2-yl)cari3onyl)amino]-5-chlorobenzamide; 

NMR (DMSO-deATFA) 11.2 (s. 1). 10.8 (s. 1). 8.4 (d, 1), 7.9 (s, 1), 7.7 (d, 2), 7.6 (dd. 1). 
7.4 (s. 1), 7.3 (d, 2), 4.6 (s, 2). 3.5 (s, 4), 2.8 (s. 6). 2.7 (s, 3) ppm; 
A/-(4-chlorophenyl)-2-I((3-chloro-5-((4-(ethoxycarbonylmethyl)pipera2in-1-yl)methyl)thiophe 

yl)carbonyl)aminol-5-chlorobenzamide; NMR (DMSO-de) 11.2 (s, 1). 10.8 (s, 1), 8.3 (d, 
30 1). 7.3-8.0 (m. 7), 4.4 (s, 2), 4.2 (m. 4). 3.3 (br d. 8). 1.2 (t, 3) ppm; 

A/-(4-chlorophenyI)-2-[((3-((4-methylpiperazin-1-yl)methyl)thiophen-2-yl)cari3onyl)amino]-5- 

chlorobenzamide; 

W-(4-chlorophenyl)-2-[((3-chloro-5-(morpholin-4-yl)methylthiophen-2-yl)carbonyl)aminoh^ 
chlorobenzamide; 
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A/-(4-chloroph nyI)-2-[((3-chloro-5-(A/4ne%|.AfH2-hydroxyethyl)amino)meth 

yl)carbonyl)amino]-5-chlorobenzamide; 
AH4-chlorophenyl)-2-I((3-chloro-5-(A/4nethyl^^^ 

2-yl)carbonyl)amino]-5-chlorobenzamide; 
5 A/-(4-chlorophenyl)-24((3<hloro-5-(Af',A/'-di(2-hydroxyeth^^ 

yl)carbonyl)amtno]-5-chiorobenzamide; 
A^(4-chlorophenyl)-2-[((3-chloro-5-({4-(((2-^2-methoxyethoxy)etho^^ 

1-yl)methyl)thiophen-2-yl)carbonyl)amino]*5-chlorobenzamide; 
A^(4-chlorophenyl)-2-[((3-chloro-5-(((W-(3-dimethyIaminophenyl^^ 
1 0 yl)cart>onyl)amino]-5-chlorobenzamide; 

A/-(4-fluorophenyl)*2-[((3-chlorobenzo[&]thien*2-yl)carbonyl)amino]-5-(pyrrol^ 

yl)methylbenzamide; 
/tf-(4-fluorophenyl)-2-[((3<hlorobenzo[6]thien-2-yl)carbonyl)amino]^ 

(dimethylamino)nn€thylbenzamide; 
1 5 A/-(4-chlorophenyl)-2-I((3-(4-methylpipera2in- 1 -yl)methylbenzo[d]thien-2-yl)carbony l)amlno]-5- 

chlorobenzamide; 

A/-(4-fluorophenyl)-2-[({3-chlorobenzo[6]thien-2-yl)carbonyl)amino]-5-{amino)met^^^ 
A/-(4-chlorophenyl)-2-[((3-chioro-6-(4-methylpipera2in-1-yl)methylber^^ 

yl)carbonyl)amino]-5-chlorobenzamide; 
20 A/-(4-chlorophenyl)-2-[((3-chloro-«-(4-(ethoxycarbonyImethyl)piperazirv1 ^ 

yl)methyIben2o[b]thien-2-yl)carbonyl)amino]-5-chlorobenzamide; NMR (DMSO-de) 11.4 

(s. 1). 10.8 (s. 1), 8.3 (d. 1), 7.4-8.0 (m. 9). 4.1 (m. 2). 3.6 (s. 2), 3.2 (s, 2), 3.1 (m. 1). 

2.7 (m. 1), 2.4 (br m, 6). 1.2 (t, 3) ppm. 

D. To a suspension of W-(4-chlorophenyl)-2-[((3-(bromomethyl)ben2o[6]thien-2- 
25 yl)carbonyl)amino]-5-chlorobenzamide (0.075 g, 0.14 mmol) in methylene chloride (1 .5 mL) in a 
pressure vessel was added dimethyiamine hydrochloride (0.035 g, 0.43 mmol), followed by Bio- 
Rad AG1-X8 anion exchange resin (0.55 g. 0.7 mmol equivalents, OH" form). The vessel was 
sealed and the mixture was stirred at ambient temperature for 3.5 hours. The vessel was 
opened and the reaction mixture diluted with methylene chloride (25 mL) and acetonitrile 
30 (25 mL). filtered and concentrated in vacuo. Purification by flash chromatography on silica gel, 
followed by crystallization from acetonitrile afforded 0.030 g (43% yield) of A^(4-chlorophenyl)- 
2-[((3-(dimethylamino)methylben2o[6]th!en-2-yl)carbonyl)amino]-5-chlorobenzamide, as a 
crystalline solid; NMR (DMS0-d6n"FA) 13.2 (s. 1). 10.7 (s. 1). 7.3-".1 (m, 11). 3.9 (s, 2), 2.1 (s. 
6) ppm. 
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E. In a similar manner, the following compounds were made: 
AK4-fluorophenyl)-2-[((3-chloroben2otblthien-2-yl)carb nyl)aminoh5-(pyrrolidin-1 - 

yOmethylbenzamlde; 
A^(4-fluorophenyl)-2-[((3-chloroben20[6]thien-2-yl)carbonyl)amino]^^ 
5 (dimethylamino)methylbenzamide; 

N-(4-chlorophenyl)-2-[((3-chloro-6r(dime%iamiho)methylbenzo 

chlorobenzamide; 
AK4-chlorophenyl)-2-[((5-((dlmethylamino)methyl)-3-chlorothtoph^ 

chlorobenzamld. 

10 F. Other compounds of the invention may be prepared by methods similar to those 

described in this Example and by methods known to those of ordinary skill in the art. 

EXAMPLE 3 

Compounds of Fonnuia (Id) 

15 A. To a solution of A/-(4-chlorophenyl)-2-t((4-{chloromethyl)-3-chlorothiophen-2- 

yl)carbonyl)amino]-3-methoxy-5-chloroben2amide (0.52 g. 1.1 mmol) in DMF (12 mL) was 
added sodium thiomethoxide (0.39 g. 5.5 mmol) and the reaction mixture stin-ed at ambient 
temperature. After 16 hours, the mixture was poured into water (100 mL) and extracted with 
ethyl acetate (2x80 mL). The combined organics were washed with water (2x80 mL). 1M 

20 hydrochloric acid (2x80 mL) and brine (80 mL). dried over MgS04 and concentrated of all 
volatiies in vacuo . Purification of the resulting solid by flash chromatography on silica gel 
afforded 0.36 g (68% yield) of A/-(4-chlorophenyl)-2-I((3-chloro-4-((methylthio)methyl)thiophen- 
2-yl)cari3onyl)amino]-5-chloroben2amide; as a pale yellow solid; NMR(DMS0-d6) 11.1 (s, 1). 
10.8 (s. 1). 8.3 (d. 1). 7.9 (d. 1). 7.8 (s. 1). 7.7 (d. 2). 7.6 (dd. 1). 7.4 (d. 2). 3.7 (s. 2). 2.0 (s. 3) 

25 ppm. 

B. In a similar manner, the following compounds were made: 
/V-(4<hlorophenyl)-2-[((3K:hloro-5-((methylthjo)methyl)thiophen-2-yl)carbonyl)amino^^ 

chlorobenzamide; NMR (CDCI3) 11.0 (s. 1), 9.2 (s, 1), 8.1 (d, 1), 7.8 (d, 2). 7.5 (d. 1). 
7.4 (d. 2). 7.1 (dd. 1). 6.9 (s. 1). 3.8 (s. 2). 2.1 (s. 3) ppm; 
30 A/-(4K:hlorophenyl)-2-[((3-chloro-5-((imidazol-1-yl)methyl)thiophen-2-yl)carbonyl)a 

chlorobenzamide; NMR (DMSO-ds) 11.1 (s. 1), 10.7 (s. 1), 9.2 (s, 1), 8.3 (d. 1), 7.9 (d. 
1). 7.8 (s. 1), 7.3-7.2 (m, 4). 7.4 (s. 1), 7.3 (s, 2). 5.6 (s. 2) ppm; 
A/-(5<hloropyridin-2-yl)-2^((4-cyanomethyl-3-chlorothiophen-2-yl)ca*^ 

5-chlorobenzamide; NMR (DMSOKJeHTA) 10.9 (s. 1). 9.4 (s, 1). 8.3 (s. 1), 8.1 (d. 1), 
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7.8 (m, 2), 7.3 (s, 1). 7.2 (s, 1). 3.9 (s. 2), 3.8 (s, 3) ppm. 

C. In a manner similar to that descrit>ed in Paragraph A above, AK4-chlorophenyl)- 
2H{(4-(diloromethyl)'3-chlorothiophen-2-yl)carl)onyl)amlnoh5<hloro (0.30 g, 

0.64 mmol) reacted with sodium imidazole (0.17 g, 1.9 mmol) in DMF (10 mL) to afford AK4- 
5 chlorophenyl)-2H({3-chloro-4-((imidazol-1-yl)methyl)thiophen-2-yl)ca*^ 

chlorobenzamide. Purification by HPLC on a C18 Dynamax column with acetonitrile in water 
gradient with 0.1% trifluoroacetic acid afforded two products: The eariier eluting material 
afforded /VK4-chlorophenyl)-2-[((3-chloro-4-((imida2ol-1-yl)methyl)^ 

yl)cartx)nyl)amino]-5-chlorot)enzamide, trifluoroacetic add salt as a cream-colored solid; NMR 

10 (DMSO-deTTFA) 11.1 (s, 1). 10.8 (s. 1). 9.2 (s, 1). 8.3 (d. 1), 8.1 (s. 1). 7.9 (d. 1). 7.7 (m. 5). 
7.4 (d, 2), 5.4 (s, 2) ppm. The later eluting material afforded AK4-chlorophenyl)-2-I((3-chloro-4- 
(hydroxymethyl)thiophen-2-yl)cari3onyl)aminoh5-chlorobenzamide; as a white solid; NMR 
(DMSO-deH-FA) 11.1 (s, 1). 10.8 (s. 1). 8.3 (d. 1). 7.9 (d. 1), 7.8 (s, 1), 7.7 (d. 2), 7.6 (dd. 1). 
7.4 (d. 2), 5.4 (br. 1). 4.4 (s, 2) ppm. 

15 D. To a solution of 1 ,2.4-triazole (0.40 g. 5.7 mmol) in DMF (10 mL) was added 

NaH (60% dispersion in mineral oil, 0.23 g. 5.7 mmol) and the mixture stirred at ambient 
temperature. After 10 min, A^(4-chlorophenyl)"2-[((4-(chloromethyI)-3-chlorothiophen-2- 
yl)cartx)nyl)amino]-5-chlorobenzamide (0.90 g. 1.9 mmol) in DMF (5 mL) was added and 
stirring continued. After 18 hours, the mixture was poured onto water and extracted with 

20 methylene chloride. The organic layer was dried over MgS04 and concentrated in vacuo. 
Purification by flash chromatography on silica gel afforded 0.99 g (77% yield) of A/-(4- 
chlorophenyl).2-[((3K:hloro-4-((1.2,4-tria2oI-1-yl)methyl)thiophen-2-yl)carbon 
chlorobenzamide; as a white solid; NMR (DMSOde/TFA) 11.2 (s. 1). 10.7 (s. 1). 9.3 (s, 1), 8.5 
(s. 1), 8.3 (d, 1). 8.0 (s. 1), 7.9 (d. 1). 7.7 (d. 2). 7.6 (dd, 1). 7.4 (d, 2). 5.5 (s. 2) ppm. 

25 E. In a similar manner, the following compounds were made: 

W'(4-chlorophenyl)-2-t((3-chloro-4-((tetra2oH-yl)methyl)thiophen-2-yl)carbonyl)amino]-5- 

chlorobenzamide; NMR (DMSO-ds/TFA) 11.2 (s, 1). 10.7 (s. 1). 9.4 (s. 1), 8.3 (d, 1). 

8.0 (s. 1), 7.85 (d. 1), 77 (d. 2), 7.5 (dd. 1). 7.3 (d. 2). 5.7 (s, 2) ppm; 
/VK4-chlorophenyl)-2-[((3-chloro-4-((tetra2oI-2-yl)methyl)thiophen-2-yl)carbonyl)ami 

30 chlorobenzamide: NMR (DMSO-de/TFA) 1 1.2 (s, 1). 10.7 (s. 1). 9.4 (s. 1). 8.3 (d. 1). 

8.1 (s. 1). 7.9 (d, 1). 7.7 (d. 2). 7.6 (dd, 1). 7.4 (d. 2). 5.9 (s, 2) ppm; 
A^(4-chlorophenyl)-2-[((3-chloro-4-((pyrazol-1-yl)methyl)thiophen-2-yl)carbonyl)amino]-5- 

chlorobenzamide; NMR (DMSO-deH'FA) 11.1 (s. 1). 10.7 (s, 1), 7.3-8.4 (m. 10). 6.3 (s. 
1), 5.3 (s, 2) ppm; 

35 W-(4-chlorophenyl)-2-[((3-chloro-4-((1 ,2.3-triazol-1 -yl)methyl)thiophen-2-yl)cartDonyl)amino]-5- 
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chlorobenzamide; NMR (DMSO-dB/TFA) 11.1 (s. 1), 10.7 (s, 1). 7.3-8.4 (m, 9), 5.3 (s. 2) 
ppm; 

A/-(4K*itorbphenyI)-2-K(3-chloro-4-((1,2>tria20l-2-yl)m 

chlorobenzamide; NMR (DMSO-deTTFA) 11.2 (s, 1), 10.9 (s, 1). 7.3-8.5 (m. 10), 5.6 (br 
5 s. 2) ppm; 

/V-(5-chloropyridin-2-yl)-24{(4-((W-(2-imino-3-methyl-5HDXoim 

chlorothiophen-2-yl)carbonyl)amtno]-3-methoxy-5-chiorobenzamide; NMR (DMSO- 

deATFA) 10.9 (s. 1). 9.5 (br s.. 1 ), 9.4 (s. 1). 8.4 (d. 1). 8.1 (d, 1). 7.9 (m, 2). 7.4 (s. 1). 

7.3 (m. 2). 4.5 (d. 2). 4.2 (s, 2). 3.9 (s. 3). 3.1 (s. 3) ppm; 
10 A/-(5-chloropyridin-2-yl)-2-[({4-((4,5-dichloroimidazol-1-yl)methyl)-3-ch^ 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; NMR (DMSO-de/TFA) 10.85 (s, 1), 

9.40 (s, 1), 8.30 (d. 1). 8.10 (d. 1). 7.80-7.86 (m, 2). 7.65 (s. 1). 7.30 (d. 1). 7.25 (d, 1), 

5.20 (s, 2), 3.80 (s. 3) ppm; 
A/-{5-chloropyridin-2-yl)-2-I((4-((2-methyl-4-nitroimidazol-1-yl)methyl)-3-chlorothioph 
15 yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; NMR (DMSO-de/TFA) 10.85 (s, 1), 

9.40 (s. 1). 8.30 (d, 1). 8.20 (s. 1), 8.10 (d. 1). 7.80 (dd. 1). 7.70 (s, 1). 7.30 (d, 1). 7.25 

(d, 1). 5.20 (s. 2). 3.80 (s. 3). 2.30 (s. 3) ppm. 

F. To a solution of /V-(4-chlorophenyl)-2-[((4-(chloromethyI)-3-chlorothiophen-2- 
yl)carbonyl)amino]-5-chlorobenzamide (0.70 g. 1.5 mmol) in DMF (5 mL) was added 2- 

20 (dimethylamino)ethanethiol (2.1 g, 15 mmol), followed by potassium carbonate (1.0 g. 7.2 

mmol) and the reaction stiaed at ambient temperature. After 24 hours, the mixture was poured 
into water (1 00 mL) and the resulting solid collected by filtration, washed with water and dried 
in vacuo. Purification by flash chromatography on silica gel afforded 0.28 g (35% yield) of A/- 
(4-chlorophenyl)-2-[((3-chloro-4-(((2-(dimethylamino)ethyl)thio)methyl)thiophen-2- 

25 yl)carbonyl)amino]-5-chiorobenzamide; as a cream-colored solid; NMR (DMSO-de) 11.1 (s, 1), 
10.8 (s. 1). 8.3 (d, 1), 7.9 (d, 1). 7.8 (s. 1). 7.7 (d. 2). 7.6 (dd. 1). 7.4 (d. 2). 3.7 (s. 2). 2.5 (t. 2). 
2.4 (t, 2), 2.1 (s. 6) ppm. 

G. In a similar manner, the following compounds were made: 
W-(4-chlorophenyl)-2-[((3-chloro-4-(((methoxycarbonylmethyl)thio)methyl)thiophen-2- 

30 yl)carbonyl)amino]-5-chlorobenzamide; NMR (DMSO-de) 11.1 (s. 1), 10.8 (s. 1), 8.3 (d. 

1). 7.9 (d, 1). 7.8 (s. 1), 7.7 (d. 2). 7.6 (dd, 1). 7.4 (d. 2). 3.8 (s. 2). 3.6 (s. 3) ppm; 
A/-(5-chloropyridin-2-yl)-2-t((4-((4,5-dihydropyrazolin-1-yl)methyl)-3-chlorothiophen-2- 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; NMR (DMSO-de/TFA) 10.9 (s, 1), 9.4 
(s. 1), 8. 4 (s. 1). 8.1 (d. 1). 7.9 (m, 2), 7.4 (s. 1), 7.2 (d. 2). 4.2 (s. 2), 3.9 (s, 3). 3.1 (t. 

35 2), 2.7 (t. 2) ppm; 
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A^(4-chlorophenyI)-24((3.chloro-5.(((methoxycarbony^ 

yl)ca^bonyl)amlno^5-chloroberlzamide; NMR (DMSO-de) 110 (s. 1). 10.8 (s, 1), 8.3 (d, 

1) . 7.9 (s. 1), 7.8 (d. 2), 7.6 (dd. 1). 7.4 (d, 2), 7.1 (s, 1). 4.1 (s. 2), 3.6 (s. 3), 3.4 (s. 2) 
ppm; 

5 A^(4Krfilorophenyl)-2-I((3Kiiloro-6.((methoxycai1w 
yl)carbonyl)aminol-5-ch!orobenzamide; 
A/-(5.chloropyridin-2-yl)-2-I((4-((pyrazol-1-yl)methyl).3-^ 

methoxy-5-chlorobenzamide; NMR (DMSO-de) 10.9 (s. 1H). 9.40 (s, 1H), 8.36 (d. 1H). 
8.10 (d, 1H), 7.90 (dd. 1H). 7,78 (d. 1H), 7.66 (s, 1H), 7.46 (d. 1H). 7.38 (d, 1H), 7.26 
10 (d, 1H), 6.30 (s, 1H), 5.35 (s, 2H). 3.83 (s. 3H) ppm; 

W-(5<hloropyridin-2-yl)-2-t((4.((hydantoifv3-yl)methyl)-3<hloro^^^ 

methoxy-S-chlorobenzamlde; NMR (DMSO-de) 10.82 (s. 1H). 9.40 (s, 1H). 8.36 (d. 1H), 
8.18 (s. 1H), 8.10 (d. 1H). 7,90 (dd, 1H). 7.70 (s, 1H). 7.38 (d. 1H). 7.27 (d, 1H), 4.46 
(s, 2H), 3.97 (s, 2H), 3.88 (s. 3H) ppm; 
15 W-(5-chloropyridin-2.yl)-2-I((4-((2-(ethylimino)pyrrolidin-1-yl)methyl)-3-^ 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; NMR (DMSO-de/TFA) 10.9 (s, 1). 9.4 
(d. 1), 9.3 (m, 1). 8.4 (d. 1), 8.1 (d. 1), 8.0 (s. 1). 7.9 (m. 2). 7.4 (d. 1), 7.3 (d. 1), 4.6 (s. 

2) , 3.9 (s. 3), 3.6 (t, 2), 3.4 (m, 2). 3.0 (t. 3). 2.1 (m. 2). 1.2 (t, 3) ppm; 
A/-(5-chloropyridin-2-yl)-2-[((4-((2-iminopiperidin-1-yl)methyl)-3Krfilorothi 

20 yi)carbonyl)amino]-3-methoxy-5-chlorobenzamide; NMR (DMSO-dg/TFA) 10.9 (s. 1). 9.3 

(d, 1), 9.1 (s, 1). 8.6 (brs, 1). 8.3 (d, 1). 8.1 (d. 1), 7.9 (dd, 1), 7.6 (d, 1). 7.4 (d, 1). 7.3 
(d. 1). 4.6 (s. 2). 3.9 (s. 3), 3.4 (m, 2). 2.7 (m, 2), 1 .9 (m. 4) ppm. 

H. To 2-methoxyethanol (20 mL) at OX was added NaH (0.45 g, 1 1 mmol). The 
solution was warmed to ambient temperature and stirred for 16 hours. A/-(5-chIoropyridin-2-yl)- 

25 2-I((4-(chioromethyl)-3-chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide 
(1 .0 g, 2.3 mmol) was added and stirring continued for 3 hours. The mixture was then heated 
at 65*^0 for 4 hours, then poured onto ice water (200 mL). The resulting solid was collected by 
filtration, washed with water and 50% ether/hexanes. and dried in vacuo to afford 0.65 g (52% 
yield) of A/-(4-chlorophenyI)-2-[((3-chloro-4-((2-(2-methoxyethoxy)ethoxy)methyl)thiophen-2- 

30 yl)carbonyt)amino]-5-chlorobenzamide; as a pale yellow solid: NMR (DMSO-de/TFA) 1 1.1 (s, 
1), 10.7 (s. 1), 8.3 (d, 1). 7.9 (d. 2), 7.7 (d. 2). 7.6 (d. 1), 7.4 (s. 1). 7.4 (s. 1). 4.4 (s. 2). 3.5 (m. 
6), 3.4 (m. 2). 3.2 (s, 3) ppm. 

I. In a similar manner, the following compounds were niade: 
A/-(4-chlorophenyl)-24((3-chloro-4K(2-(2-(2-methoxyethoxy)ethoxy)etiioxy)mettiyl)th n-2- 

35 yl)carbonyl)amino]-5-chloroben2amide; NMR (DMSOKle) 11.2 (s, 1). 10.8 (s. 1). 8.4 (d. 
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1). 7.9 (s, 1). 7,8 (s, 1). 7 J (d, 2). 7.6 (d. 1), 7,4 (d, 2), 4.4 (d. 2). 3.6 (m. 4). 3.5 (m, 6). 
3.4 (m. 2), 3.2 (s, 3) ppm; 
W-(4-chlorophenyI)-2-I({3-chlorcHl-((2-methoxyethoxy)m 
chlorobenzamide; 
5 AK4-chlorophenyl)-2-I{(3-chloro-4-(((2,2'<limethyldioxolan-4-yl)m 

yi)carbonyl)amino]-5-chlorobenzamide; NMR (DMSO-de) 11.1 (s, 1), 10.8 (s. 1), 8.3 (d, 
1). 8.0 (d, 2), 7.7 (d. 2), 7.6 [d] 1), 7.4 (d, 2), 4.5 (s, 2), 4.2 (t. 1)4.0 (t. 1), 3.6 (m. 1). 3.4 
(d. 2),1.2(d. 6) ppm. 

J. In a manner similar to that described in Paragraph F above, to a solution of 
10 3-dimethyIamino-5-methylpyrazole (0.38 g. 3.0 mmol), A/-(5-chloropyridin-2-yl)-2-I((4- 

(chloromethyl)-3-chlorothiophen-2-yI)carbonyl)amino]-3-methoxy-5-chloroben2amide (1 .0 g, 
2.0 mmol). and DMSO (10 mL) was added K2C03 (1.0 g, 7.2 mmol). The mixture was stirred at 
ambient temperature for 16 hours, then it was poured into H2O. The solid was isolated by 
filtration. Purification by HPLC on a C18 Dynamax column with 25-95% acetonitrile in water 
1 5 gradient with 0.1 % trifluoroacetic acid afforded the trifiuoroacetic acid salts of A/-(5- 

chloropyridin-2-yl)-2-[((4-((3-dimethylamino-5-methylpyrazol-1-yl)methyl)-3-chlorothiopherh2- 
yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; NMR (DMSO-de) 10.90 (s, 1H). 9.50 (s, 1H). 
8.40 (d, 1H), 8.10 (d. 1H). 7.90 (dd. 1H). 7.60 (s. 1H). 7.40 (d. 1H). 7.25 (d, 1H). 6.45 (s, 1H). 
4.90 (s. 2H), 3.90 (s. 3H). 2.50 (s. 6H), 2.25 (s. 3H) ppm, and A/-(5-chloropyridin-2-yl)-2-I((4- 
20 ((3-dimethylamino-5-methylpyrazoI-2-yl)methyl)-3-chlorothiophen-2-yl)carbonyl)amino]-3-- 
methoxy-5-chlorobenzamide; NMR (DMSO-de) 10.90 (s. 1H). 9.40 (s, 1H), 8.40 (d. 1H), 8.10 
(d, 1H), 7.90 (dd, 1H), 7.38 (s, 1H), 7.28 (d. 1H), 7.25 (d. 1H). 5.60 (s, 1H), 5.00 (s, 2H). 3.90 
(s, 3H). 2.70 (s. 3H), 2.20 (s, 3H) ppm. 

K. In a similar manner, the following compound was made: 
25 A/-(5-chloropyridin-2-yl)-2-[((4-((5-aminotetrazol-1-yl)methyl)-3-chlorothiophen-2- 

yl)carbonyl)amino]-3-methoxy-5-chIorobenzamide, trifluoroacetic acid salt; NMR 

(DMSO-dsTTFA) 10.9 (s, 1), 9.4 (s.. 1 ). 8.3 (d. 1). 8.1 (d. 1). 7.9 (dd, 2). 7.7 (s. 1), 7.3 

(d. 1). 7.2 (d. 1). 5.3 (s. 1). 3.9 (s. 3) ppm. 

L. In a manner similar to that described in Paragraph J above, to a solution of 
30 A/,N-diethylhydroxylamine (0.45 g, 5.0 mmol), W-(5-chIoropyridin-2-yl)-2-I((4-(chloromethyl)-3- 
chlorothiophen-2-yl)carix)nyI)amino]-3-methoxy-5-chloroben2amide (0.51 g. 1.0 mmol), and 
DMSO (10 mL) was added K2C03 (0.68 g, 4.9 mmol). The mixture was stinred at 40''C for 2 
days, then it was poured into water. The resulting mixture was extracted with CH2CI2 
(2x50 mL). The organic layer was washed with 1% K2CO3, brine, treated with charcoal and 
35 concentrated. Purification by silica gel chromatography using 10:1 CH2Cl2:CH30H with 1% 
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NH4OH followed by predpitation from CH2CI2 and hexane afforded AK5-chloropyridin-2-yl)-2- 
[((4-(((di thylamino)oxy)methyI)-3-chlorothlophen-2-yl)ca^bo^yl)amino^3-me 
chlorobenzamide. as a ^wh^te solid; NMR (DMSO-de) 8.35 (s. 1H), 8.20 (s. 1H). 8.10 (d, 1H). 
7.90 (dd, 1H). 7.35 (s. 1H), 7.30 (s. 1H), 4.20 (s. 2H), 3.85 (s. 3H). 3.20-2.80 (m. 4H). 1.20 {t. 
5 6H) ppm. 

M. In a similar manner, the following compound was made: 
A/-(5<hloropyridin-2-yl)-24((4-((3-amino-1.2,4-triazol-1-yl)m 

yl)carbonyl)aminoJ-3-methoxy-5-chlorobenzamide: NMR (DMSO-deHTA) 10.9 (s. 1), 9.4 

(s.. 1 ), 8.4 (d. 1). 8.3 (m. 2), 8.1 (d. 1), 7.9 (dd. 1). 7.7 (s, 1). 7.4 (s. 1). 7.3 (s. 1). 5.1 
10 (s. 2), 3.9 (s, 3) ppm. 

N. In a manner similar to that described above in Paragraph F, to a solution of 
2-methyl-4.5-dihydroimida20le (1.50 g, 17.8 mmol), Af,AWiethylhydroxylamine (0.45 g, 5.0 
mmol). A/-(5-chloropyridin-2-yl)-2^((4-(chloromethyl)-3-chlorothiophen-2-yl)carbonyl)am 
methoxy-5-chlorobenzamide (2.00 g, 4 mmol) and DMF (15 mL) was added KaCOa (2.50 g, 
15 18.1 mmol). The mixture was stin^d at ambient temperature for 16 hours. Purification by 
HPLC on a CI 8 Dynamax column with 20-50% acetonitrile in water gradient with 0.1% 
trifluoroacetic acid afforded the trifluoroacetic acid salt of Ar-(5-chloropyridin-2-yl)-2-[((4-((2- 
methylimida20lin-1-yl)methyl)-3-chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5- 
chlorobenzamide. trifluoroacetic acid salt, as a white solid; NMR (DMSO-de/TFA) 10.9 (s, 1). 
20 10.2 (s, 1). 9.4 (s. 1), 8.3 (s. 1), 8.1 (d. 1). 8.0 (s. 1). 7.8 (d. 1). 7.3 (s. 1), 7.2 (s. 1). 4.6 (s, 2). 
3.8 (s. 3). 3.7 (s. 4), 2.3 (S, 3) ppm. 

O. In a similar manner, the following compounds were made: 
A/-{5-chloropyridin-2-yl)-2-[((4-((4-amino-5-(aminocarbonyl)imidazol-1-yl)methyl)-3- 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide, trifluoroacetic acid 
25 salt; NMR (DMSO-dsnTA) 10.9 (s. 1). 9.4 (s. 1), 8.8 (s. 1), 8.4 (d, 1). 8.1 (dd. 1). 7.9 

(dd, 1), 7;8 (s. 1), 7.4 (d. 1). 7.3 (d. 1), 5.3 (s, 2). 3.9 (s. 3) ppm; and 
A/-(5-chloropyridin-2-yl)-2-[((4-((2-iminopiperidin-1-yl)methyl)-3-chlorothiophen-2- 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide, trifluoroacetic acid salt; NMR 

(DMSO-deH-FA) 10.9 (s. 1). 9.3 (d. 1), 9.1 (s, 1), 8.6 (br s, 1). 8.3 (d. 1), 8.1 (d. 1), 7.9 
30 (dd. 1). 7.6 (d. 1). 7.4 (d. 1). 7.3 (d. 1). 4.6 (s, 2). 3.9 (s. 3). 3.4 (m. 2). 2.7 (m. 2). 1.9 

(m. 4) ppm. 

P. In a similar manner to that described in Paragraph F above, to a solution of 
theobromine (1.06 g, 5.9 mmol). A/,/V-diethylhydroxylamine (0.45 g. 5.0 mmol). A/-(5- 
chloropyridin-2-yI)-2-[((4-(chloromethyl)-3-chlorothiophen-2-yl)cart3onyl)amino]-3-methoxy-5- 
35 chlorobenzamide (0.32 g, 0.6 mmol). and DMF (40 mL) was added K2CO3 (0.74 g. 5.3 mmol). 
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The mixture was stirred at AO^'C for 6 days, then it was poured into water. The solid was 
isolated by filtration. Purification by recrystalltzation from CH2CI2 and CHaOH afforded AK5- 
chloropyridin-2-yl)-2-I((4-((2,3,4,5.6J^iexahydro-37Klimethyl-2,^ 
3-chlorothiophen-2-yl)carbonyl)amino}-3-methoxy-5-chlorobenzamide, as a white solid; NMR 
5 (DMSO-de) 10.90 (s, 1H). 9.40 (s. 1H), 8.36 (d. 1H). 8.12 (d. 1H). 8.06 (s. 1H). 7.90 (dd. 1H), 
7.55 (s. 1H), 7.38 (d. 1H). 7.27 (d, 1H). 4.97 (s. 2H). 3.90 (s. 6H). 3.40 (s, 3H) ppm. 

Q. . in a manner similar to that described in Paragraph P above, a mixture of 
cytosine (0.3 g. 3.0 mmol), A/-(5-chloropyridin-2-yl)-2-t((4-(chloromethyi)-3-chlorothiophen-2- 
yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide (0.25 g, 0.5 mmol), cesium carbonate (0.5 g, 
10 1 .5 mmol). and DMF (5 mL) was heated under N2 at 60*'C for 15 hours. The mixture was 

cooled in ice bath, and trifluoroacetic acid (0.5 mL) was added dropwise. Purification by HPLC 
on a CI 8 Dynamax column with 20-70% acetonitrile in water gradient with 0.1% trifluoroacetic 
acid gave 0.17 g of the trifluoroacetic acid salt of A^(5-chloropyridin-2-yl)-2-[((4-((5-amino-2- 
oxo-2W-pyrimidin-1-yl)methyl)-3-chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5- 
15 chlorobenzamide, trifluoroacetic acid salt, as a white solid; NMR (DMSO-de. 40°C) 10.75 (s. 1), 
9.35 (s, 1). 9.30 (b, 1). 8.35 (b, 1). 8.30 (d. 1). 8.05 (d. 1). 7.95 (d. 1), 7.85 (dd. 1). 7.90 (s. 1). 
7.35 (d. 1). 7.25 (d, 1), 6.00 (d, 1). 4.90 (s. 2). 3.85 (s, 3) ppm. 

R. In a similar manner, the following compounds were made: 
•A/-(5-chloropyridin-2-yl)-2-[((4-((6-aminopurin-9-yl)methyl)-3-chlorothiophen-2- 
20 yl)carbonyl)amino]-3-methoxy-:5-chloroben2amide. trifluoroacetic acid salt, and A/-(5- 

chloropyridin-2-yl)-2-[((4-((6-aminopurin-7-yl)methyl)-3-chlorothiophen-2- 
yl)cartDonyl)amino]-3-methoxy-5-chloroben2amide. trifluoroacetic acid salt; NMR 
(DMSO-deTTFA) 10,75 (s, 0.5), 10.74 (s, 0.5). 9.35 (m. 1.5), 8.83 (s. 0.5), 8.82 (b, 0.5). 
8.55 (s. 0.5), 8.30 (m, 1.5), 8.27 (s. 0.5). 8.12 (b. 1). 8.06 (d, 1). 7.86 (m. 1, 5). 7.70 (s. 
25 1). 7.34 (t, 1). 7.25 (t. 1), 5.56 (s. 1). 5.35 (s, 1). 3.80 (s. 3) ppm; 

A/-{5-chloropyridln-2-yl)-2-[((4-((2-amino-6-oxopurin-9-yl)methyl)-3-chlorothiophen-2- 

yl)cariDonyl)amino]-3-methoxy-5-chlorobenzamide, trifluoroacetic acid salt, and A/-(5- 
chloropyridin-2-yl)-2-[((4-((2-amino-6-oxopurin-7-yl)methyl)-3-chlorothiophen-2- 
yl)cart3onyi)amino]-3-methoxy-5-chlorobenzamide. trifluoroacetic acid salt; NMR 
30 (DMSO-de) 10.75 (s. 1). 10.65 (s. 0.5). 9.33 (s, 1). 8.38 (s. 0.5). 8.31 (t. 1), 8.06 (dd, 1), 

7.91 (s. 0.5). 7.88 (dd, 0.5). 7.86 (dd. 0.5). 7.69 (s. 0.5), 7.50 (s. 0.5). 7.34 (d, 1). 7.25 
(d. 1). 6.75 (b. 1), 6.50 (b. 1). 5.40 (s. 1). 5.10 (s. 1), 3.85 (s. 3) ppm; 
A/-{5-chloropyridin-2-yl)-2-l((4-((2-amino-4Hmino-1.4-dihydropyrimidin-1-yl)methyl)-3- 

chlorothiophen-2-yl)cari3onyl)amino]-3-methoxy-5-chlorobenzamide, trifluoroacetic acid 
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salt; NMR (DMSO-deHTA) 10.80 (s. 1), 9.35 (s, 1), 8.33 (d, 1), 8.22 (s, 1). 8.10 (s. 1). 

8.07 (d. 1). 8.10 (s. 2), 7,88 (dd. 1). 7.72 (d, 1). 7,65 (s, 1). 7.36 (d, 1), 7.26 (d. 1), 6.40 

(d. 1), 5.00 (s. 2). 3.85 (s. 3) ppm; 
A/-(5-chloropyridin-2-yl)-2-(((4-((/VHimino(thiopherv2-yl)meth^^ 
5 2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide, trifluoroacetic acid salt; NMR 

(DMSO-de/TFA) 10.85 (s. 1), 10.10 (s, 1). 9.60 (s, 1). 9.40 (s, 1), 9.20 (s. 1). 8.29 (d, 1). 

8.10 (d. 1). 8.00 (dd, 1), 7.91 (dd. 1). 7.84 (s, 1), 7.82 (dd, 1). 7.30 (d. 1), 7.26 (m. 2). 

4.55 (d, 2). 3.80 (s, 3) ppm; and 
A;-(5-chloropyridin-2-yl)-2-[((4-((2,4-diamino-6-hydroxypyrimidin-5-yl)^ 
10 2-yl)carbonyl)amtno]-3-fnethoxy-5-chlorobenzamide. trifluoroacetic acid salt; NMR 

(DMSCWTFA) 10.85 (s. 1). 9.30 (s. 1), 8.30 (d. 1). 8.10 (d. 1). 8.00 (b. 1). 7.80 (dd. 

1). 7.35 (s, 1), 7.30 (s. 1), 7.25 (s, 1). 3.80 (s, 3), 3.40 (s, 2) ppm. 

S. In a manner similar to that described in Paragraph D. to a solution of 
benzamidine hydrochloride (0.78 mg, 5 mmol) and DMF (10 mL) was added NaH (0.21 g. 
15 5.2 mmol). The mixture was stirred at ambient temperature for 30 minutes. The mixture was 
cooled to 0**C. then A/,A/Kliethylhydroxylamine (0.45 g. 5.0 mmol), A^(5-chloropyridin-2-yl)-2- 
[((4-(chloromethyl)-3-chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide (0.51 
mg. 1 mmol) was added. The mixture was allowed to warm to ambient temperature and stinted 
for 5 xiays. The mixture was added to water and the resulting precipitate was isolated by 
20 filtration. Purification by HPLC on a C18 Dynamax column with 25-95% acetonitrile in water 
gradient with 0.1% trifluoroacetic acid afforded the trifluoroacetic acid salt of A/-{5-chloropyridin- 
2-yI)-2-[((4-((A/-(imino(phenyl)methyl)amino)methyl)-3-chlorothiophen-2-yl)carbonyl)amino]-3- 
methoxy-S-chlorobenzamide; NMR (DMSO-de) 10.90 (s. 1H), 10.10 (br s. 1H). 9.65 (br s. 1H). 
9.40 (s, 1H), 9.25 (br s, 1H). 8,40 (d. 1H), 9.10 (d, 1H). 7.95 (s. 1H), 7.90 (dd. 1H), 7.80-7.70 
25 (m. 3H), 7.65-7.59 (m. 2H). 7.40 (d. 1H), 7.30 (d. 1H), 4.55 (s, 2H). 3.85 (s. 3H) ppm. 

T. In a similar manner, the following compounds were made: 
W-(5-chloropyridin-2-y!)-2-[((4-((A/-(1-imino-2-(aminocart)onyl)ethyl)amino)methyl)-3- 

chlorothiophen-2-yl)carbonyt)amino]-3-methoxy-5-chlorobenzamide. trifluoroacetic acid 

salt; NMR (DMSO-de) 10.90 (s. 1H). 9.40 (s, 1H). 8,90 (s. 2H), 8.70 (s. 2H). 8.40 (d. 
30 1H). 8.10 (d. 1H). 7.90 (dd. 1H), 7.70 (s, 1H). 7.60 (s. 1H), 7.58 (s. 1H). 7.40 (s. 1H). 

7.25 (s. 1H), 3.90 (s, 3H). 3. 80 (m. 2H). 3.20 (m. 2H) ppm; and 
A/-(5-chloropyridin-2-yl)-2-[({4-((WHcyclopropyl(imino)methyl)amino)methyl)-3-chlo^^^^ 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide. trifluoroacetic acid salt; NMR 

(DMSO-de) 10.90 (s, 1H), 8.60 (br s, 1H). 9,38 (s, 1H), 8.70 (br s, 1H), 8.38 (d. 1H). 
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«.10 (d. 1H), 8.00-7,80 (m, 2H). 7.40 (d. 1H). 7.25 (d. 1H), 4.40 (s, 2H). 3.90 (s. 3H), 
1.98-1.85 (m, 1H), 1.2M.10 (m. 4H) ppm. 

U. Other compounds of the invention may be prepared by methods similar to those 
described In this Example and by methods known to those of ordinary skill in the art. 

5 

EXAMPLE 4 

Compounds of Fonnula (If) 

A. To a solution of AK5-chloropyridin-2-yl)-2-[((4-((methylamino)methyO-3- 
chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide (1.3g, 2.5 mmol) in pyridine 

10 (20 mL) at 0*C was added methanesulfonyl chloride (0.20 mL, 2.8 mmol). The solution was 
allowed to wami to ambient temperature with stining. After 16 hours, the pyridine was 
removed in vacuo. The resulting oil was purified by flash chromatography on silica gel to afford 
1.1 g (75% yield) of /V-(5-chloropyridin-2-yl)-2-I((4-((W'-methyl-A/'. 
(methylsu!fonyl)amino)methyl)-3-chlorothiophen-2-yi)carbonyl)amino]-3-methoxy-5- 

15 chiorobenzamide. as a white solid; NMR (DMSO-de/TFA) 10.9 (s, 1), 9.4 (s, 1), 8.3 (s, 1), 8.1 
(d. 1). 7.9 (d. 1). 7.8 (s. 1). 7.4 (s, 1). 7.3 (s. 1), 4.2 (s. 2). 3.9 (s. 3). 3.0 (s. 3), 2.7 (s, 3) ppm. 

B. In a similar manner, the following compounds were made: 
A/-(5-chloropyridin-2-yl)-2-[((4-((A/-methylsulfonyl-A/-(2-(pyn'olidin-1-yl)ethyl)a 

chlorothiophen-2-yi)cart>onyi)amino]-3-(morpholin-4-yl)-5-Chlorobenzamide; NMR 
20 (DMSO-den-FA) 10.9 (s, 1), 9.5 (s. 1), 7.3-8.5 (m. 6). 4.3 (s, 2). 2.8-4.1 (m, 14). 2.5 (s, 

3), 2.2 - 2.5 (m, 2). 1.0-1.2 (m, 4) ppm; 
A/-(5-chloropyridin-2-yl)-2-[((4-((W-methyl-A/-((dinfiethylamino)sulfonyl)amlno)methyl)-3- 

chiorothiophen'2-yl)carbonyl)amino]r3-methoxy-5-chlorobenzamide; NMR (DMSO- 

deH-PA) 10.9 (s, 1), 9.4 (s, 1). 8.4 (s. 1). 8.1 (d. 1). 7.9 (d, 1). 7.8 (s. 1). 7.4 (s, 1). 7.3 (s. 
25 1). 4.3 (s, 2), 3.9 (s, 3), 2.8 (s, 6), 2.7 (s, 3) ppm; 

A/-(5-chioropyridin-2-yI)-2-[((4-((W-methyl-A/-((3,5^imethynsoxazol-4-yl)sulfonyl)ami 

3-chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; NMR (DMSO- 

defTFA) 10.9 (s, 1), 9.4 (s, 1), 8.4 (s, 1), 8.1 (d, 1), 7.9 (d. 1). 7.8 (s. 1), 7.4 (s. 1). 7.3 (s. 

1). 4.3 (s. 2). 3.9 (s, 3). 2.7 (s, 3), 2.6 (s, 3). 2.4 (s. 3) ppm; 
30 W-(5-chloropyridin-2-yl)-2-[((4-((A/-(methyl)sulfonyl-A/-(2-(dimethylamino)ethyl)amino)methyl)-3- 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chtorobenzamide; NMR (DMSO- 

dsATFA) 10.9 (s, 1), 9.5 (s. 1). 9.4 (s. 1). 8.4 (s. 1), 8.1 (d, 1). 7.9 (s. 1). 7.9 (d. 1), 7.4 (s. 

1). 7.3 (s, 1). 4.2 (s, 2), 3.9 (s. 3), 3.6 (m. 2), 3.2 (m. 2). 3.1 (s, 3), 2.8 (s, 6) ppm; and 
/\/-(5-chloropyridin-2-yl)-2-I((4-((((2-chloroethyl)sulfonyl)amino)methyl)-3-chlorothiophen-2- 
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yl)carlx>nyl)amino]-3-methoxy-5-chiorobenzamide. 

C. in a similar manner to that described in Paragraph A above, AK&-chioropyridln- 
2-yl)-2K((4-((methylamino)methyl)-3-chlorothiophen-2-yl)carbon^^^ 
1-yl)-5-chlorobenzamide (0.7g, 1.2 mmol) reacted with methanesulfonyl chloride (0.1 mL, 1.3 
mmol) to afford A/-(5<hloropyridin-2-yI)-24((4-((/V4nethyl-A^Hmethytsulfon 
chlorothiophen-2-yl)cart3onyl)amino]-3-(4-methylpiperazin-1-yl)-5Krfiloroben2ami^ 
Purification by HPLC on a CI 8 Dynamax column with 20-80% acetonrtrile in water gradient with 
0.1% trifluoroacetic add afforded tjie trifluoroacetic add salt as a white solid; NMR (DMSO- 
dsHTA) 10.9 (s, 1). 9.5 (s, 1). 8.4 (d, 1). 8.2 (d. 1). 7.9 (dd. 1). 7.8 (s, 1). 7.4 (d. 2). 4.3 (s. 2). 
3.4 (d. 2), 3.0 (s. 2), 2.9 (s. 3), 2.7 (s. 3). 2.4 (br s. 3), 2.2 (s. 4) ppm. 

D. In a similar manner, the following compounds were made: 
/V-(5-chloropyridin-2-yl)-2-[((4-((/V-methyl-A/Hmethylsulfonyl)amino)mrt^^ 

yl)carbonyl)amino]-3-(morpholin-4-yl)-5-chlorobenzamide. trifluoroacetic add salt; NMR 
(DMSO-deTTFA) 9.8 (s. 1). 7.3^.7 (m. 6). 3.9 (s. 2). 4.3 (s, 2). 3.8-4.0 (m, 4). 2.8-3.0 
(m. 4), 2.9 {s. 3) ppm. 

E. Other compounds of the invention may be prepared by methods similar to those 
described in this Example and by methods known to those of ordinary skill in the art 

EXAMPLES 

Compounds of Formula (Ig) 

A. To a solution of A/-(5-chloropyridin-2-yl)-2-[((4-((methylamino)methyl)-3- 
chlorothiophen-2-yl)carbonyl)amino)-3-methoxy-5-chlorobenzamide (1.0 g, 2.0 mmol) in 
dioxane (20 mL) was added ethyl isocyanate (0.18 mL, 2.2 mmol) and the reaction stirred at 
ambient temperature. After 16 hours, the mixture was concentrated of all volatiles in vacuo. 
The residual solid was purified by flash chromatography on silica gel to afford 0.85 g (74% 
yield) of A/-(5-chloropyridin-2-yl)-2-I((4-((W-methyl-W"-ethylureido)methyl)-3-c^ 
yl)cariDonyl)amino]-3-methoxy-5-chloroben2amide, as a white solid; NMR (DMSO-deTTFA) 10.9 
(s. 1). 9.4 (s, 1). 8.4 (s. 1). 8.1 (d. 1). 7.9 (d, 1). 7.5 (s. 1). 7.4 (s. 1), 7.3 (s. 1), 4.4 (s, 2). 3.9 (s. 
3). 3.1 (q, 2), 2.8 (s. 3). 1 .0 (t, 3) ppm. 

B. In a similar manner, the following compounds were made: 
A/-(5-chloropyridin-2-yl)-2-[((4-({A/-methyl-A/''-ethylureido)methyl)-3-chlorothiophen-2- 

yl)carbonyl)amino]-3-(4-(fert-butoxycarbonyl)pipera2in-1-yl)-5-chlorobenzamide; NMR 
(DMSO-de) 10.9 (s, 1), 9.5 (s. 1), 8.3 (d, 1), 8.1 (d, 1). 7.9 (dd, 1), 7.5 (s, 1). 7.4 (s. 1). 
7.3 (s. 1). 6.4 (t. 1). 4.3 (s. 2). 3.3 (m. 4), 3.1 (m. 2). 2.9 (m. 4). 2.8 (s. 3). 1.4 (s. 9). 1.0 
(t. 3) ppm. 
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C. In a manner similar to that descrit>ed in Paragraph A above, A^(5-chloropyridin- 
2-yl)-2-[((4-((methylamino)methyl)-3-chlorothiophen-2-yl)carbonyl)amino^3^ 
chlorot}enzamtde (1.0 g, 2.0 mmol) reacted with morpholinoethyi isothiocyanate (0.34 g, 2.0 
mmol) in THF (20 mL) to afford A^{5-chloropyridin-2-yl^2-I((4-((A/'-methyl-W"K2-(morpholin^ 
5 yl)ethyl)thioureido)methyl)-3-chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5- 

chlorobenzamide. Purification by HPLC on a CI 8 Dynamax column with acetonttriie in water 
gradient with 0.1% trifluoroacetic acid afforded the trifluoroacetic acid salt as a white solid; 
NMR (DMSO-dsH-FA) 10.9 (s. 1). 9.7 (br s, 1). 9.3 (s. 1). 7.2-8.3 (m. 7), 4.9 (s, 2), 3.9 (t. 4). 
3.8 (s. 3), 3.7 (t. 2). 3.5 (d, 2). 3.3 (br. 2). 3.2 (br, 5) ppm. 
10 D. In a similar manner, the following compounds were made: 

/V-(5-chloropyridin-2-yl)-2-[((4-((Af''-methyl-/VK2-(pyrroiidin-1^ 

chlorothiophen-2-yl)carbonyl)amino]-3-(morphoiin-4-yl)-5-chlorobenzamide, 

trifluoroacetic acid salt; NMR (DMSO-de/TFA) 10.9 (d. 1). 9.6 (d, 1). 7.3-8.5 (m, 6), 2.9- 

4.5 (m. 12), 2.8 (s. 3). 2.4 (br d. 2), 1.7-2.0 (m. 4) ppm. 
15 E. A solution of potassium cyanate (0.70g. 8.6 mmol) in methanol (4 mL) was 

added dropwise to a solution of A/-(5-chloropyridin-2-yl)-2-[((4-((methylamino)methyl)-3- 
chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide (0.10 g, 0.20 mmol) in 
acetic acid (1.5 mL), and the mixture was stirred at ambient temperature for 20 hours. 
Concentration and purification by HPLC on a C18 Dynamax column with 20-70% acetonitrile in 
20 water gradient with 0. 1 % trifluoroacetic acid afforded A/-(5-chloropyridin-2-yl)-2-[((4-((W - 
methylureido)methyI)-3-chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide, 
trifluoroacetic acid salt as a white solid; NMR (DMSO-de/TFA) 10.9 (br s, 1), 9.3 (s. 1). 8.2 (s, 
1), 8.1 (s. 1), 7.8 (d, 1). 7.5 (s. 1). 7.2 (s. 2). 4.4 (s, 2), 3.8 (s. 3), 2.9 (s, 3) ppm. 

F. in a simitar manner, the following compounds were made: 

25 /V-(5-chloropyridin-2-yl)-2-[((4-((A/-(2-hydroxyethyl)ureido)methyl)-3-chlorothiophen-2- 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; NMR (CDCI3) 9.7 (br s. 1), 9.0 (s, 

1) . 8.3 (d. 1), 8.0 (d. 1). 7.7 (dd, 1). 7.4 (s. 1), 7.2 (d. 1). 7.0 (s. 1). 5.8 (br s, 2), 4.4 (s, 

2) . 3.9 (s. 3). 3.8 (br s. 1). 3.7 (t. 2), 3.4 (t. 2) ppm. 

G. To a solution of bis(trichloromethyl) carbonate (0.15 g, 0.51 mmol) in CH2CI2 
30 (5 mL) at 0*C was added AK5-chloropyridin-2-yl)-2-(((4-((methylamino)methyl)-3- 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide (0.10 g. 0.20 mmol), and 
the mixture stirred for 0.5 hour. Ethanolamine (0.40 mL. 6.6 mmol) was then added and the 
mixture was stinted at ambient temperature for 4 hours. Concentration in vacuo and 
purification by HPLC on a C18 Dynamax column with 20-70% acetonitrile in water gradient with 



wo 99/32477 



-184- 



PCT/EP98/07650 



0.1% trifluoroacetic acid afforded AH5-chloropyridin-2-yl)-2-(((4-((A/'-rnethyl-Ar-<2- 
hydroxyethyl)uf6ido)m thyI)-3-chlo^othiophen-2-yOcart)ony^)amino^3-meth xy-5- 
chlorobenzamkde, trifluoroacetic add saH as a white sofid; NI\^R (DMSO-deTTFA) 10.9 (br s. 1). 
9.3 (s. 1). 8.3 (d. 1). 8.1 (d. 1). 7.8 (dd. 1). 7.7 (brs. 1). 7.5 (s, 1), 7.3 (s. 1). 7.2 (s. 1). 4.4 (s. 
2), 3.8 (s. 3). 3.4 (t. 2). 3.1 (t. 2). 2.8 (s. 3) ppm. 

H. In a similar manner, the following compounds were made: 
/S/-{5-chloropyridin-2-yl)-2-t((4-((/V-methyl-/V'-((4-(2-hydroxyethyl)pipera2in-1- 

yl)carbonyl)amino)methyl)-3-chlorothiophen-2-yl)carbonyl)aminoJ-3-methoxy-5- 
chloroljenzamide. trifluoroacetic acid salt; NMR (DMSO-ds/TTA) 10.9 (s, 1). 9.7 (s. 1). 
9.3 (s. 1), 7.2-8.3 (m. 6). 4.3 (s, 2). 3.9 (s, 3), 3.0-3.7 (m, 12). 2.7 (s, 3) ppm. 

I. To a solution of A/-(5-chloropyridin-2-yl)-2-[((4-({methylamino)methyl)-3- 
chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamlde (0.42 g. 0.87 mmol) in 
dioxane (5 mL) was added ethyl 3-isocyanatopropionate (0.15 mL, 1.0 mmol) and the mixture 
stirred at ambient temperature. After 0.5 hours, water (2 mL) was added resulting in a 
heterogeneous mixture. LiOH HjO (large excess) was added and the mixture stirred for 2 
hours, then concentrated in vacuo. Purification by HPLC on a C18 Dynamax column with 
acetonitrile in water gradient with 0.1% trifluoroacetic add afforded AK5-chloropyridin-2-yl)-2- 
I((4-{(A/'-methyl-A/".(2-carboxyethyl)ureido)methyl)-3-chlorothiophen-2-yl)carbonyl)amino]-3- 
methoxy-5-chlorobenzamide, trifluoroacetic acid salt, as a white solid: NMR (DMSO-deHTA) 
10.9 (s. 1). 9.4 (s. 1). 8.3 (s. 1). 8.1 (d. 1). 7.9 (d. 1). 7.5 (s. 1). 7.4 (s. 1). 7.3 (s. 1). 4.3 (s;2). 
3.9 (s. 3), 3.3 (t. 2), 2.8 (s. 3). 2.4 (t. 2) ppm. 

J. Other compounds of the invention may be prepared by methods similar to those 
described in this Example and by methods known to those of ordinary skill in the art. 

EXAMPLE 6 

Compounds of Fonnula (Ij) 
A. To a solution of W-(5-chloropyridin-2-yl)-2-[((4-({methylamino)methyl)-3- 
chlorothiophen-2-yl)carbonyl)aminoJ-3-methoxy-5-chlorobenzamide (1.6 g, 3.2 mmol) and 
diisopropylethylamine (1 .7 mL, 9.6 mmol) in CHjCI? (10 mL) at O'C was added 2-chloroacetyl 
chloride (0.25 mL, 3.2 mmol). The mixture was stin-ed and allowed to warm to ambient 
temperature. After 7 hours. 4-hydroxyplperidine (0.65 g, 6.4 mmol) was added and the 
reaction stirred for 16 hours. The mixture was concentrated of all volatiles in vacuo and the 
r ~ suiting oil purified by HPLC on a C18 Dynamax column with acetonitrile in water gradient with 
0.1% trifluoroacetic acid to afford /V-(5-chloropyridin-2-yl)-2-I((4-((A/-methyl-/V'-(((4- 
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hydroxypiperidin-1-yl)methyl)caii3onyl)amino)methyl}-3-chlorothiophen-2-yO^ 
methoxy-5-chlorobenzamide, trifluoroacetic acid.salt as a white solid; NMR (DMSO-de/TFA) 
10.9 (s, 1), 9.5 (br s. 1), 9.4 (s. 1). 8.4 (s, 1), 8.1 (d. 1), 7.9 (d. 1). 7.7 (s. 1). 7.4 (s. 1), 7.3 (s, 
1). 4.5 (m. 2). 4.3 (m, 2). 3.9 (m, 1), 3.9 (s, 3). 3.6 (m, 1), 3.4 (m, 1). 3.2 (m, 2), 3.0 (s. 3). 2.0 
5 (m.2). 1.7(m.2)ppm. 

B. To a solution of A/-{5-chloropyridin-2-yl)-2-[((4-((/V'-methyl-/V'-^ 
chloroethyl)sulfonyl)amino)methyl)-3-dilorothiophen-2-yl)caitonyl)amino 
chlorobenzamide (1.1 g, 1.8 mmol) in DMF (5 mL) was added CS2CO3 (5.7 g, 18 mmol), 
followed by 4-hydroxypiperidine (0.27 g, 2.6 mmol). The mixture was stirred at ambient 

10 temperature for 16 hours, then filtered and concentrated in vacuo. Purification of the resulting 
oil by flash chromatography on silica gel afforded I.Og (82% yield) of /\/-(5-chloropyridin-2-yl)-2- 
[((4-((W-methyl-N-((2-(4-hydroxypiperidin-1-yl)ethyl)sulfonyl)amino)methyl)-3-chloroth^ 
yl)carbonyl)amino]*3-methoxy-5-chlorobenzamide, as a white solid; NMR (DMSO-de/TFA) 10.9 
(s. 1), 9.5 (br s. 1). 9.4 (s. 1). 8.4 (s, 1), 8.1 (d. 1), 7.9 (d, 1), 7.8 (s. 1). 7.4 (s. 1). 7.3 (s. 1). 4.3 

15 (s. 2), 3.9 (m. 1). 3.9 (s. 3). 3.7 (m, 2). 3.5 (m. 2), 3.3 (m, 2). 32 (m. 1). 3.0 (m. 1). 2.8 (m. 3), 
2.0 (m. 1). 1.8 (m, 2). 1.6 (m, 1) ppm. 

C. In a similar manner, the following compounds were made: 
A/-(5-chloropyridin-2-yl)-2-I((4-((A/-methyl-A/^(2-(pyrrolidin-1-yl)ethyOsuff^^ 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chloroben2amide; NMR (DMSO- 
20 deHTA) 10.9 (s, 1), 9.4 (s, 1), 8.3 (s. 1), 8.1 (d. 1), 7.9 (d, 1). 7.8 (s. 1), 7.4 (s. 1). 7.3 (s. 

1). 4,4 (s, 2), 3.9 (s, 3), 3.6 (m. 6), 3.1 (br m. 2), 2.8 (s. 3), 2.1 (m. 2). 1.9 (m. 2) ppm. 

D. Other compounds of the invention may be prepared by methods similar to those 
described in this Example and by methods known to those of ordinary skill in the art. 

25 EXAMPLE 7 

Compounds of Formula (Ik) 
A. To a solution of /V-(5-chloropyridin-2-yl)-2-[((4-((methylamino)methyl)-3- 
chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chloroben2amide (0.10 g. 0.20 mmol) in DMF 
(3 mL) were added triethylamine (0.28 mU 2.0 mmol) and 1H-pyrazole-1-carboxamidine 

30 hydrochloride (0.30 g, 2.0 mmol). The mixture was stin-ed at ambient temperature for 15 
hours, then heated at 45*^0 for 3 hours. The cooled mixture was acidified with trifluoroacetic 
acid and purified by HPLC on a CI 8 Dynamax column with 20-70% acetonitrile in water 
gradient with 0.1% trifluoroacetic acid to afford A/-(5-chloropyridin-2-yl)-2-[((4- 
((va;T.id:r.o)(rr.cthy!)2:rtinc)rT»ethy!)-?-rih!orothiop^^ 

35 chlorobenzamide, trifluoroacetic acid salt as white solid; NMR (DMSO-de/TFA) 10.9 (s. 1). 9.4 
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(s, 1). 8.3 (d. 1). 8.1 (d. 1). 7.8 (dd. 1). 7.6 (s. 1). 7.4 (br s, 4). 7.3 (s, 1). 7.2 (s. 1). 4.5 (s. 2). 
3.8 (s. 3). 2.9 (s. 3) ppm. 

B. Other compounds of the invention may be prepared by methods similar to those 
described in this Example and by methods known to those of ordinary skill in the art 

5 

EXAMPLES 

Compounds of Fomnula (Im) 

A. To a solution of /V-(5-chloropyridin-2-yl)-2-[((4-((methylamino)methyl)-3- 
chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide (0.70 g, 1.4 mmol) in 

10 MeOH (30 mL) was added triethylamine (3 mL, 22 mmol) and ethyl acetimtdate hydrochloride 
(large excess). The reaction was stirred at ambient temperature for 16 hours, then 
concentrated of all volatiles in vacuo. Purification of the residual oil by HPLC on a CI 8 
Dynamax column with acetonitrile in water gradient with 0.1% trifluoroacetic add afforded N-iS- 
chloropyridin-2-yl)-2-[((4-((WH1-iminoethyl)-/VWnethylamino)methyl)-3K*^ 

1 5 . yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide. trifluoroacetic acid salt as a white solid; 
NMR (DMSO-ds/TFA) (rotational isomers observed) 10.9 (s, 1), 9.4 (s, 1). 9.3 (br s, 1), 8.6 (br 
s. 1), 8.4 (s. 1). 8.1 (d. 1), 7.9 (d, 1). 7.8 (s. 1). 7.4 (s, 1). 7.3 (s, 1), 4.6 (s. 2). 3.9 (s, 3). 3.1 (s, 
3). 2.3 (s, 3) ppm. 

B. To a solution of A/-(5-chloropyridin-2-yl)-2-[((4-((methylamino)methyl)-3- 

20 chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chloroben2amide (3,0 g. 6.0 mmol) in DMF 
(30 mL) were added W,A/-diisopropylethylamine (1.94 g, 15 mmol) and 2-methylthioimidazoline 
hydroiodide (1.9 g, 7.8 mmol). The mixture was heated at 90**C for 20 hours. The cooled 
mixture was poured into water, extracted with ethyl acetate, dried (MgS04) and concentrated in 
vacuo. Purification by HPLC on a C18 Dynamax column with 20-70% acetonitrile in water 

25 gradient with 0.1 % trifluoroacetic acid afforded /V-(5-chloropyridin-2-yl)-2-.[((4-((/S/-methyl-/V- 
(3,4-dihydro-2H-pyrrol-5-yl)amino)methyl)-3-chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5- 
chlorobenzamide, trifluoroacetic acid salt, as white solid; NMR (DMSO-de/TFA) 10.9 (s, 1). 9.7 
(d. 1). 9.4 (d, 1), 8.3 (m. 1). 8.2 (d, 1). 8.1 (d. 1). 7.8 (d. 1). 7.7 (d. 1). 7.3 (d. 1). 7.2 (d. 1). 4.6 
(d, 2). 3.9 (s, 3). 3.6 (m. 2). 2.9-^3.2 (m. 5), 2.2 (m, 2) ppm. 

30 C. Sodium hydride (60%, 0.1 g, 2.5 mmol) was added in portions to a mixture of 

ethyl (2-trifiuoroethyl)acetimidate hydrochloride (0.53 g, 2.5 mmol) and DMF (4 mL), and stirred 
at O^C for 5 minutes, then at ambient temperature for 20 minutes. The mixture was re-cooled 
to 0°C. and A/-(5-chloropyridin-2-yl)-2-[((4-((methylamino)methyI)-3-chlorothiophen-2- 
yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide (0.25 g, 0.5 mmol) was added. After stining 
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at ambient temperature for 15 hours, cesium carbonate (0.6 g, 1.8 mmol) was added and the 
stirring was continued for 5 days. The mixture was cooled in an ice bath, and trifiuoroacetic 
add (0.5 mL) was added dropwise. Purification by l-IPLC on a C18 Dynamax column with 20- 
70% acetonitrile in water gradient with 0.1% trifiuoroacetic add gave 0.1 5g of A/-(5- 
5 chloropyridin-2-yl)-2-I((4-((/V-methyl-/V-(1-imino-4.4.4-trifluorobutyl)amino)methyl)-3- 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide, trifiuoroacetic acid salt, as 
a white solid; NMR (DMSO-de/TFA) 10.90 (s, 1). 9.3-9.4 (m. 2), 8.90 (d, 1). 8.30 (m. 1). 8.10 
(d. 1), 7.75-7.85 (m. 2). 7.30 (s, 1), 7.25 (s, 1), 4.70 (s, 0.8), 4.60 (s. 1.2), 3.80 (s, 1). 3.20 (s, 
1.8). 3.00 (s, 1.2). 2.90 (m, 2). 2.60 (m, 2) ppm. 
10 D. In a similar manner, the following compounds were made: 

A/-(5-chloropyridin-2-yl)-2-[((4-((W'-ethyl-Ar-(3-cyano-1-iminopropyl)amino)methyl)-3- 

chlorothiophen-2-yl)cari3onyl)amino]-3-methoxy-5-chlorobenzamide, trifiuoroacetic acid 
salt; NMR (DMSO-de) 10.90 (s, 1H), 9.90 (s. 1H). 9.70 (s, 1H). 9.40 (s. 1H), 8.40 (d. 
1H). 8.10 (d. 1H). 7.90 (dd, 1H), 7.80 (s, 1H), 7.40 (d. 1H). 7.25 (d, 1H), 4.80 (s. 2H), 
15 3.90 (s. 3H). 3.55 (q. 2H), 3.20-3.10 (m, 2H). 3.00-2.90 (m. 2H). 1.20 (t. 3H) ppm; and 

A/-(5-chloropyridin-2-yl)-2-[((4-((W-(1-imino-4,4,4-trifluorobutyl)amino)meUiyl)-3-chloroUiiophen- 
2-yl)carbonyl)amino]-3-metiioxy*5-chlorobenzamide, trifiuoroacetic add salt; NMR 
(DMSO-deHTA) 10.85 (s, 1). 9.90 (b, 1), 9.40 (b. 1), 9.35 (s. 1). 9.00 (b, 1), 8.28 (d, 1). 
8.08 (d. 1), 7.85 ( s. 1), 7.80 (dd. 1), 7.25 (d. 1). 4.40 (d, 2). 3.80 (s. 3). 2.60-2.70 (m. 4) 
20 ppm. 

E. Other compounds of the invention may be prepared by methods similar to those 
described in this Example and by methods known to those of ordinary skill in the art. 

EXAMPLE 9 

25 Compounds of Formula (lo) 

A. To a solution of A/-(5-chloropyridin-2-yl)-2-[((4-((methylamino)methyl)-3- 
chlorothiophen-2-yl)carbonyl)amino]-5-chlorobenzamide (1.0 g. 2.1 mmol) in THF (30 mL) at 
0"C was added 2-bromoethylisocyanate (0.24 mL. 2.6 mmol) and the mixture stinred at ambient 
temperature- After 7 hours, an additional 0.12 mL (1.3 mmol) of 2-bromoethylisocyanate was 

30 added. After a further 16 h, the mixture was cooled to OX and triethylamine (0.60 mL, 

4.3 mmol) was added. The reaction mixture was wanned slowly to ambient temperature and 
stin-ed for 24 hours, then concentrated of all volatiles in vacuo. The resulting gum was 
dissolved in ethyl acetate (50 mL). washed with brine (50 mL). dried over MgS04 and 
rnnrAntratGd in vscun. Purification by flash chromatography on silica gel afforded 0.77 g 

35 (67%)of /V-(5-chloropyridin-2-yl)-2-I((4-((W'-methyl-W4oxa2olin-2-yl)amino)methyl)-3- 
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chlorothiophen-2-yl)carbonyI)amino]-5-chlorobenzamide: as a Whit foam; NMR(CDCl3) 11.2 
(s. 1). 8.7 (s. 1), 8.6 (d. 1), 7.4-8.3 (m. 6). 4.4 (s, 2). 4.4 (t. 2). 3.8 (t. 2). 3.0 (s. 3) ppm. 

B. In a similar manner, the following compounds were made: 
A^(5-chloropyridin-2-yl)-2-t{(4-((W'-methyl-A/Hthia2olin-2-yl)amino)methyl)-3-chlorothi^ 

5 yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; NMR (DMSO-deHTA) 1 1 .0 (s, 1 ). 

10.1 (br d. 1), 9.5 (s. 1). 7.3-8.5 (m. 6). 4.7 (m. 2). 4 (m. 2). 3.9 (s. 3). 3.6 (m. 2). 3.2 (s. 
3) ppm; 

AK4-chlorophenyl)-2-t((4-((A/4nethyl-A/4oxazolin-2-yl)amino)methyl)-3-chlorot^^ 

yl)carbonyl)aminoJ-3-me0ioxy-5-chlorDbenzamide; NMR (DMSO-<l6) 10.5 (s. 1). 10.3 
10 (m. 1), 9.4 (s. 1). 7.3-8.0 (m. 7). 4.8 (m. 2). 4.6 (s, 2). 3.9 (m, 2). 3.8 (s. 3), 3.0 (s. 3) 

ppm; 

W-(5-chlorDpyridin-2-yl)-2-I((4-((/V'-methyl-/V'-oxazolin-2-yl)amino)methyl)-3-chlorott^^ 

yl)carbonyl)aminoJ-3-methoxy-5-chloroben2amide; NMR (DMSO-de/TFA) 10.9 (s, 1), 
10.3 (d. 1). 9.4 (s, 1). 7.3-8.4 (m. 6). 4.8 (t. 2). 4.5 (s, 2). 3.9 {t, 2). 3.8 (s. 3). 3.0 (s. 3) 
15 ppm; 

A^(5-chioropyridin.2-yl)-2-I((4-((W'-ethyl-Ar-(dihydro-4(H)-1.3-oxaan-2^^^ 

chlorothlophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide: NMR (DMSOde) 

10.9 (s, 1), 9.4 (s. 1), 9.3 (br s. 1), 8.4 (s. 1). 8.1 (d, 1), 7.9 (d. 1). 7.8 (s, 1). 7.4 (s. 1). 

7.3 (8, 1). 4.6 (m. 2). 4.5 (s, 2). 3.9 (s, 3). 3.4 (m. 4). 2.0 (m. 2). 1.1 (t. 3) ppm; 
20 W-(5-chloropyridin-2-yl)-2-t((4-((W'-ethyl-/V'Koxa2olirv2-yI)amino)mett^^ 

yl)carbonyl)aminoJ-3-methoxy-5-chloroben2amlde; NMR (CDCI3) 9.0 (s. 1), 8.9 (s, 1). 

8.2 (d. 1). 8.1 (d. 1). 7.6 (dd. 1). 7.4 (s. 1). 7.3 (d. 1). 7.0 (d. 1). 4.4 (s. 2). 4.3 (t. 2). 3.9 

(s. 3). 3.8 (t. 2). 3.3 (q. 2). 1.1 (t. 3) ppm; 
A^(5-chloropyrklin-2-yI)-2-K(4-((A/K2.2,2-trffluoroethyl)-/V4oxa2d«n-2-yl)ami^ 
25 chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide: NMR (DMSO- 

de^TA) 10.9 (s. 1). 9.4 (s. 1). 8.3 (d, 1). 8.1 (d. 1). 7.8 (d, 1). 7.75 (d. 1). 7.2 (d. 2). 4.9 

(t. 2). 4.7 (s. 2). 4.4 (br s. 2). 3.9 (t 2). 3.8 (s. 3) ppm. 

C. In a similar manner to that described in Paragraph A above. A/-(5-chioropyridin- 
2-yl)-2-[((4-((methylamino)methyl)-3-chlorothlophen-2-yl)carbonyl)amlno]-3-methoxy-5- 

30 chlorobenzamide (1 .5 g. 3.0 mmol) reacted with 3-bromopropyIisocyanate (0.54 mL, 3.6 mmol), 
followed by triethylamine (2.0 mL. 15 mmol) to afford A/-(5-chloropyridin-2-yl)-2-[((4-((W'-methyI- 
W-(clihydro-4(H)-1.3-oxazin-2-yl)amino)methyl)-3-chlorothiophen-2-yl)carbonyl)amino]-3- 
methoxy-5-chlorobenzamide. Purification by HPLC on a C18 Oynamax column with acetonitrile 
in water gradient with 0.1% trifiuoroacetic acid afforded the trifluoroacetic add salt as a white 
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solid; NMR {DMS0-d6m=^A) 10.9 (s. 1). 9.4 (s, 1). 9.3 (brs, 1), 8.4 (s. 1), 8.1 (d. 1). 7.9 (d. 1). 
7.9 (s. 1). 7.4 (s. 1). 7.3 (s, 1), 4.6 (m. 2). 4.5 (s. 2), 3.9 (s, 3). 3.4 (m. 2), 3.0 (s. 3). 2.0 (s. 2) 
ppm. 

D. in a similar manner, the following compounds were made: 
5 A/-(5-chloropyridin-2-yl)-2-t((4-((A/•-methyl-^[^oxazolin-2-yl)amino)methyl)-3-*^^ 

yi)carbonyl)amino]-3-(morpholin-4-yl)-5-chloroben2amide, trifluoroacetic acid salt; NMR 
(DMSO-dem^A) 10.9 (s. 1). 10.3 (d. 1). 9.4 (s. 1). 7.2-8.4 (m. 6). 4.8 (t. 2), 4.6 (s. 2). 
3.9 (t. 2). 3.8 (s. 3). 3.7 (br d, 4). 3.0 (s. 3). 2.9 (br d. 4) ppm; 
/V-(5-chloropyridin-2-yl)-2-t((4-((A/'-ethyl-A/'-(thiazoiin-2-yl)amino)me%^ 
10 yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide, trifluoroacetic acid salt; Niy/IR 

(DMSO-deH-FA) 10.9 (s. 1). 10.1 (br d. 1). 9.4 (d. 1), 7.2-8.4 (m. 6). 4.7 (d. 2). 4.0 (q. 2). 
3.9 (s. 3). 3.4-3.7 (m. 4), 1.0-1.2 (m. 3) ppm; 
/V-(5-chloropyridin-2-yl)-2-I((4-((A/'-methyl-/V'-(4-(oxo)oxazolin-2-yl)amino)methyi)-3- 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide. trifluoroacetic acid 
15 salt; NMR (DMSO-deHTA) 10.9 (s. 1). 10.5 (s, 1). 9.4 (d. 1). 7.3-8.4 (m. 6), 4.5-4.8 (m. 

4). 3.9 (s. 3), 3.4-3.7 (m. 4). 3.0 {d, 3) ppm; 
/y/-(4-crilorophenyl)-2-[((4-((A/'-metliyl-W'-(oxazolin-2-yl)amino)methyl)-3-dilorotliioph^^ 

yl)carbonyl)amino]-3-(morpholin-4-yl)-5-chlorobenzamide, trifluoroacetic acid salt; NMR 
(DMSO-deHTA) 10.5 (s. 1), 10.3 (d. 1). 9.6 (s. 1). 7.3-8.1 (m. 7). 4.9 (t. 2), 4.6 (s. 2). 
20 3.9 (t. 2), 3.7 (br d. 4), 3.0 (s. 3). 2.9 (br d. 4) ppm; 

A/-(5-chloropyridin-2-yl)-2-[((4-((A/'-ethyl-A/-(oxazolin-2-yl)amino)methyl)-3-chlorothiophen-2- 

yl)carbonyl)amino]-3-(morpholin-4-yl)-5-chlorobenzamide, trifluoroacetic acid salt; NMR 
(DMSO-de/TFA) 10.9 (s. 1). 10.3 (s. 1). 9.5 (s. 1). 7.3-8.1 (m, 6). 4.9 (m, 2), 4.6 (s. 2). 
3.9 (m. 2), 3.7 (m. 4). 3.4 (m. 2). 2.9 (m, 4), 1.0 (m. 3) ppm; 
25 A/-(5-chloropyridin-2-yI)-2-[((4-((A/-(f-butyI)-A/-(oxazolin-2-yl)amino)methyl)-3-chlorothiophen-2- 
yi)carbonyi)amino]-3-methoxy-5-ctilorobenzamide, trifluoroacetic acid salt; NMR 
(DMSO-d6n"FA) 10.9 (s. 1). 9.4 (s. 1). 8.4 (d. 1), 8.1 (d. 1). 7.9 (dd, 1). 7.5 (s. 1), 7.4 (d. 
1). 7.2 (d, 1). 4.4 (s, 2). 4.1 (t. 2), 3.9 (s. 3), 3.6 (t, 2). 1.4 (s. 9) ppm; 
5-(A/-(5-chloropyridin-2-yl)amino)cartDonyl-6-[4-((A/-methyl-A/-(oxazolin-2-yl)amino)methyl)-3- 
30 chlorothiophen-2-yl)carbonyl]amino-1,3-benzodioxole, trifluoroacetic acid salt; NMR 

(DMSO-deTTFA) 10.4 (s, 1), 10.0 (s. 1). 9.2 (s. 1), 6.5-7.4 (m, 6). 5.2 (s. 2), 3.8 (t, 2). 
3.6 (s, 2). 2.8 (t, 2). 2.0 (s. 3) ppm; 
A/-(5-chloropyridin-2-yl)-2-(((4-((A/-(2-methoxyethy!)-A/'-(oxazolin-2-yl)amino)methyl)-3- 

chlorothiophen-2-yl)carbonyl)aminol-3-methoxy-5-chlorobenzamide, trifluoroacetic acid 
35 salt; NMR (DMSO-d6n"FA) 1 1.0 (s. 1). 10.3 (d. 1). 9.4 (s. 1). 7.2-8. 4(m. 6). 4.8 (m. 2). 
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4.6 (s. 2). 3.9 (s. 6), 3.5 (s. 2). 3.4 (s. 2), 3.2 (d. 2) ppm; 

5-<AK5-chloropyridirv-2-yOamino)cart)onyl-6-{4-((A/-(2-metho 

yOamino)methyl)-3-chlorothjophen-2-yOcarbonyl]amino-1 .3-benzodioxole, trifluoroaoetic 
add salt; NMR (DMSOdsnTA) 11.5 (d. 1). 11.0 (s. 1), 10.3 (d. 1). 7.5-8.4 (m, 6). 6.1 
(s. 2). 4.8 (s. 2). 4.6 (s. 2). 3.9 (m. 3), 3.4-3.6 (m. 4). 3.2 (d. 2) ppm. 
E. Other compounds of the invention may be prepared by methods similar to those 

descrit)ed in this Example and by methods known to those of ordinary skill in the art 

EXAMPLE 10 

Compounds of Formula (Iq) 

A. A mixture of /V-(5-chloropyridin-2-yl)-2r{((4-((4-methylpiperazin-1-yl)methyl)-3- 
chlorothiophen-2-yl)cart)onyl)aminol-3-hydroxy-5-chloroben2amide (2.1g. 3.7 mmol) and 
cesium carbonate (8 g. 25 mmol) in dimethyl formamide (50 mL) was stirred at ambient 
temperature for 1.0 hour. A solution of 1-chloro-3-iodopropane (1.1 g. 5.6 mmol) in dimethyl 
formamide (1.5 mL) was added dropwise. and stirring continued for 18 hours. 
2-(methylamino)ethanol (1.5 mL, 18.7 mmol) was then added, and the mixture was heated at 
eS'C for 12 hours. After cooling to ambient temperature the mixture was filtered, and the 
filtrate was addified with trifluoroacetic add. Purification by HPLC on a C18 Dynamax column 
with 20-70% acetonitrile in water gradient with 0.1% trifluoroacetic add afforded AK5- 
chloropyridin-2-yl)-2-[((4-((4-methylpipera2in-1-yl)methyl)-3-chlorothiophen-2- 
yl)carbony!)amino]-3-(3-(A/'-methyl-A/'-(2-hydroxyethyl)amino)propoxy)-5-chlorobenzamide. 
trifluoroacetic acid salt as tan solid; NMR (DMSO-dsHTA) 11.0 {s. 1), 9.6 (s. 1). 9.4 (br. m. 1). 
8.3 (s. 1). 8.2 (s. 1). 8.1 (d. 1), 7.8 (d, 1). 7.4 (s, 1). 7.3 (s. 1), 4.4 (s. 2). 4.2 (br t, 2). 3.0-4.0 (m. 
14), 2.9 (s. 3). 2.8 (s, 3). 2.1 (m, 2) ppm. 

B. In a similar manner, the following compounds were made: 
/V-(5-chloropyridin-2-yl)-2-I((4-((4-methylpiperazin-1-yl)methyl)-3-chlorothiophen-2- 

yl)carbonyl)amino]-3-(3-morpholinylpropoxy)-5-chlorobenzamide. trifluoroacetic acid 
salt; NMR (DMSO-deHTA) 11.0 (s. 1). 9.9 (br s, 1). 9.6 (s, 1). 8.4 (d. 10), 8.2 (s. 1), 
8.1 (d. 1). 7.9 (dd. 1). 7.4 (s. 1). 7.3 (s, 1). 4.4 (s. 2). 4.2 (t. 2), 3.9 (d. 2). 3.3-3.8 (m. 
12), 3.3 (t, 2). 2.9-3.1 (m, 2), 2.9 (s. 3), 2.1 (m, 2) ppm; 
A/-(5-chloropyridin-2-yO-2-[((4-((4-methylpipera2in-1-yl)methyl)-3-chlorothiophen-2- 

yl)carbonyl)amino]-3-(3-(pyrrolidin-1 -yl)propoxy)-5-chloroben2amide. trifluoroacetic add 
salt; NMR (DMSO-deTTFA) 11.0 (s, 1). 9.6 (s, 1). 8.4 (d. 1). 8.2 (s. 1). 8.15 (d. 1). 7.9 
(dd. 1), 7.4 (s. 1). 7.3 (s. 1). 4.4 (s. 2). 4.2 (t. 2). 3.2-3.8 (m. 12). 3.0 (m. 2). 2.9 (s. 3). 
2.1 (m. 2). 1.9 (m. 2). 1.8 (m. 2) ppm; 
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AK5-cMoropyrkiin-2-yl)-2-[((4-((A/-methyl-/VK1-methylpiperidin-4-yl)amino)m^ 

chlorothiopheiv-2-yl)cail3onyl)amtno]-3-(3-(morpholirv4-yOpropoxy)-5-chloro^ nzamide. 
trifluoroacetic acid salt; NMR (DMSO-dfiHTA) 11.0 (s. 1). 9.9 (br 8.1). 9.8 (br m, 1), 

9.6 (s. 1). 8.4 (d. 1), 8.2(s. 1), 8.1 (d. 1). 7.8 (dd. 1). 7.4 (s. 1). 7.3 (s. 1), 4.4 (br m. 2). 
5 4.2 (t. 2). 3.9 (d. 2). 3.5-3.7 (m, 5). 3.4 (d. 2). 3.3 (t. 2). 3.0 {m. 4). 2.8 (s. 3). 2.7 (s. 3). 

2.3 (m. 2). 2.1 (m. 2). 2.0 (br q. 2) ppm; 
/V-(4-chlorophenyl)-2-[((4-((4-methylpiperazin-1-yl)methyl)-3-chiorothiophen-2- 

yl)carbonyi)amino]-3-(3-(morpholin-4-yl)pFopoxy)-5-chlorobenzamide. trifluoroaoetic acid 
salt; NMR (DMSO-dgm^A) 10.6 (s. 1). 9.9 (br m. 1). 9.7 (s. 1). 8.2 (s, 1), 7.7 (d. 2). 7.4 
10 (s. 1), 7.4 (s. 1). 7.3 (d, 2). 4.4 (s. 2). 4.2 (brt. 2). 3.9 (d. 2). 3.0-3.7 (m. 16), 2.9 (s, 3). 

2.1(m, 2)ppm; 

A/-(5-chioropyridin-2-yl)-2-[((4-((A/-methyl-/y/42-hydroxyethyl)amino)nnethyl)-3-chlorothiopher^^ 
yl)carbonyl)amino]-3-(3-(pyrrolidin-1 -yt)propoxy)-5-chlorobenzamlde. trifluoroacetic acid 
salt; NMR (DMSCMWTFA) 11.0 (s. 1). 9.7 (br s. 2). 9.6 (s, 1). 8.3 (d. 1). 8.2(s. 1). 8.1 
15 (d. 1). 7.8 (dd. 1). 7.4 (s. 1). 7.3 (s. 1). 4.3 (br d. 2). 4.2 (t. 2). 3.7 (t, 2), 3.5 (m. 2). 3.3 

(m. 2). 3.2 (m. 2). 2.9 (m, 2). 2.7 (s. 3). 2.1 (m. 2). 1.9 (m. 2). 1.8 (m. 2) ppm; 
W-(5-chloropyridin-2-yl)-2-[((4-((A/-methyl-A/X2-hydroxyethyl)amino)rnethyl)-3-chlorothiophen-2- 
yl)carbonyl)amino]-3-(3-(morpholin-4-yl)propoxy)-5-chlorobenzamide, trifluoroacetic acid 
salt; NMR (DMSO-den-pA) 11.0 (s. 1). 9.8 (br s, 1), 9.7 (br s. 1). 9.6 (s. 1). 8.3 (d. 1). 
20 8.2 (s. 1). 8.1 (d. 1). 7.8 (dd. 1). 7.4 (s, 1). 7.3 (s. 1). 4.3 (br d. 2). 4.2 (t. 2). 3.9 (d.-2). 

3.7 (t, 2). 3.6 (t. 2). 3.4 (d. 2). 3.3 (m. 2). 3.2 (m. 2). 3.0 (m. 2). 2.7 (s. 3). 2.1 (m. 2) 
ppm; 

/\/-(5-chioropyridin-2-yi)-2-[((4-((4-methylpipera2in-1-yl)methyl)-3-chlorothiophen-2- 

yl)carbonyl)amino]-3-(3-(imida2ol-1-yl)propoxy)-5-chlorobenzamide, trifluoroacetic acid 
25 salt; NMR (DMSO-dsHTA) 1 1.0 (s. 1), 9.7 (s. 1), 9.0 (s, 1). 8.4 (d. 1). 8.2 (s. 1). 8.1 (d. 

1). 7.9 (dd. 1). 7.7(s. 1). 7.6 (s. 1). 7.3 (s. 2). 4.4 (br m. 4). 4.0 (t. 2). 3.1-3.7 (m. 8). 2.8 
(s. 3), 2.2 (m, 2) ppm; 

N-(5-chloropyridin-2-yl)-2-I((4-((/V'-methyl-A/-(2-hydroxyethyl)amino)methyl)-3-chlorothiophen-2- 
y1)carbonyl)amino]-3-(3-(imidazol-1 -yl)propoxy)-5-chlorol3enzamide. trifluoroacetic add 
30 salt; NMR (DMSO-de^FA) 11.0 (s, 1), 10.7 (s. 1). 9.1 (s. 1). 8.3 (d. 1). 8.2 (s. 1). 

8.1{d. 1). 7.8 (dd. 1), 7.7 (s. 1). 7.6 (s. 1). 7.3(s. 2). 4.2-4.5 (m. 4). 4.0 (t, 2). 3.8 (t. 2). 
3.2 (m. 2). 2.8 (s. 3). 2.2 (m. 2) ppm; 
W-(5-chloropyridin-2-yl)-2-I((4-((/\/-methyl-A/-(methylsulfonyl)amino)methyl)-3-chlorothiophen-2- 
yl)cart)onyl)amino]-3-(3-(4-ethylpiperazin-1-yl)propoxy)-5-chlorobenzamide, 
35 trifluoroacetic acid salt; NMR (DMSO-deHTA) 11.0 (br s, 1). 9.5 (s. 1). 8.3 (d, 1). 8.1 
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(d. 1), 7.9 (dd, 1). 7.8 (S. 1). 7.4 (s. 1). 7.3 (s. 1). 4.2 (br s, 2), 3.1-3.9 (m. 10). 2.9 (s. 3). 
2.7 (s. 3). 2.2 (m. 2). 1.2 (t, 3) ppm; 
/V-{5-chloropyridin-2-yl)-2-[((4-((/V'-methyl-WH2-hydroxyeto^ 

yl)carbonyl)amjno]-3-(3-{pyridiiv3-yloxy)propo)7)-5-chloroben2amide.tr^ 
6 acid salt; NMR (DMSOde) 1 1 .0 (s. 1). 9.6 (s. 1). 7.9^.7 (m. 8). 7.4 (d. 2). 4.4 (m, 6). 

3.9 (m. 2), 2.8 (s. 3), 2.2 (m, 2) ppm. 

C. To a solution of ^K5-chlo^opyridirv2-yI)-2^((4-((A/4nethyl^•-(2-{py^rolidin-1- 
yl)ethyl)amino)methyl)-3K:hlorothiophen-2-yl)carbonyl)amino]-34iydroxy-5-chlo^ 

(1.3 g, 1.7 mmoO in DMF (30 mL) was added sodium hydride (60% dispersion in mineral oil. 

10 0.16 g. 4.0 mmoO, followed after 0.5 hour by 2-bromoethyl acetate (0.37 g, 2.2 mmol). The 
mixture was stinBd at ambient temperature. After 24 hours NaOH (25% solution in water, 3 
mL) was added, and the mixture was stirred for a further 4 hours. The mbcture was acidified 
with trifluoroacetic acid, and purified by HPLC on a CI 8 Dynamax column with 20-70% 
acetonitrile in water gradient with 0.1% trifluoroacetic add to afford W-(5-chloropyridln-2-yl)-2- 

15 [((4-((A/'-methyl-/V'-(2-(pyrTolidin-1-yl)ethyl)amino)methyl)-3-dilorofliiophen-2- 

yl)carbonyl)amino]-3-(2-hydroxyethoxy)-5-chlorobenzamide, trifluoroacetic add salt as white 
solid; NMR (DMSO-dsH-FA) 10.9 (s. 1). 9.6 (s. 1). 8.3 (d. 1). 8.2 (s. 1), 8.1 (d. 1). 7.8 (dd. 1). 
7.4 (s. 1). 7.3 (s. 1). 4.4 (s. 2). 4.2 (t, 2). 3.7 (t. 2). 3.6 (m. 2). 3.5 (m. 2). 3.0-3.8 (br m. 4), 2.8 
(s, 3), 2.0 (br s, 4) ppm. Also obtained from this reaction was /V-(5-chloropyridin-2-yi)-2-I((4- 

20 ((A'-methyl-A/'-(2-(pyrrolidin-1-yl)ethyl)amino)methyl)-3-chlorothiophen-2-yl)carbonyl)aminol-3- 
(2-acetoxyethoxy)-5-chloroben2amide, trifluoroacetic add salt; NMR (DMSO-de/TFA) 10.8 (s, 
1). 9.4 (s. 1). 8.3 (s. 1). 8.2 (s. 1), 8.1 (d. 1). 7.8 ( d, 1). 7.4 (s. 1). 7.3 (s. 1). 4.4 (s. 2). 4.3 (s. 
4). 3.6 (m, 4). 3.5 (m, 4). 3.1-3.6 (br m, 4). 2.8 (s. 3). 1.9 (s. 3) ppm. 

D. In a similar manner, the following compounds were made: 

25 /V-(5-chloropyridin-2-yl)-2-[((4-((4-methylpiperazin-1-yl)methyl)-3-chlorothiophen-2- 

yl)cart}onyl)amino]-3-(2-hydroxyethoxy)-5-chlorobenzamide, trifluoroacetic acid salt; 

NMR (DMSO-deHTA) 10.9 (s, 1), 9.6 (s. 1). 8.3 (d, 1). 8.2 (s. 1). 8.1 (d. 10). 7.8 (dd. 1). 

7.4 (s. 1). 7.3 (s. 1). 4.4 (s. 2), 4.2 (t. 2). 3.7 (t. 2). 3.1-3.9 (br m, 8). 2.8 (s. 3) ppm; 
W-(5-chloropyridin-2-yl)-2-(((4-((A/'-methyl-A/'-(2-(dimethylamino)ethyl)amino)methyl)-3- 
30 chlorothiophen-2-yl)carbonyl)amlno]-3-(2-hydroxyethoxy)-5-chlorobenzamide. 

trifluoroacetic add salt; NMR pMSO-de/TFA) 10.9 (s. 1), 9.6 (s. 1). 8.3 (d. 1). 8.2 (s. 

1). 8.1 (d, 1). 7.8 (dd. 1). 7.3 (s. 1). 7.2 (s. 1). 4.4 (s. 2). 4.1 (t. 2). 3.7 (t. 2). 3.5 (br s. 4), 

2.9 (s. 6), 2.8 (s. 3) ppm; 
W-(5-chloropyridin-2-yO-2-[((4-((/V'-methyl-/V'-(1-methylpiperidin-4.yl)amino)methyl)-3- 
35 chIorothiophen-2-yl)carbonyl)amino]-3-(2-hydroxyethoxy)-5-chloroben2amide. 
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trifluoroacetic acid salt; NMR (DMSOdsHTA) 11.0 (s, 1). 9.6 (s. 1). 8.4 (s. 1). 8.2 (s. 
1). 8.1 (d. 1), 7.9 (dd. 1). 7.4 (s. 1), 7.3 (s. 1), 4.4 (br, 4). 4.2 (t. 2). 3.9-3.3 (m. 6). 3.2 (s. 
3). 2.9 (s, 3). 2,4-2.2 (m. 4) ppm. 

E. Other compounds of the invention may be prepared by methods similar to those 
5 described in this Example and by methods known to those of onlinary skill in the art 

EXAMPLE 11 

Compounds of Formula (Ir) 
A. To a solution of /V-(5-chloropyridin-2-yl)-2-[((4-((4-methylpipera2in-1-yl)methyl)- 

1 0 3-chlorothiophen-2-yl)carbonyl)amino]-3-hydroxy-5-chloroben2amide (1 .0 g, 1 .8 mmol) in DMF 
(15 mL) was added sodium hydride (0.051 g. 2.2 mmol) and the mixture stin-ed at ambient 
temperature. After 0.5 hours, ethyl bromoacetate (0.30 g, 1.8 mmol) was added and stirring 
continued. After 3 hours, the mixture was cooled to O^^C and acidified with trifiuoroacetic acid. 
Purification by HPLC on a CI 8 Vydac column with acetonitrile in water gradient with 0.1% 

1 5 trifiuoroacetic add afforded A/-(5-chloropyridin-2-yl)-2-[((4-((4-methylpiperazin-1 -yl)methyl)-3- 
chIorothiophen-2-yl)carbonyl)amino]-3-(ethoxycariDonyl)methoxy-5-chlorobenzamide, 
trifiuoroacetic add salt as a white solid; NMR (DMSO-de/TFA) 10.9 (s. 1). 9.4 (s, 1). 8.4 (dd. 
1). 8.1 (d. 1). 8.0 (s. 1). 7.9 (dd. 1). 4.6 (s, 2). 4.3 (q. 2). 4.2 (s. 2). 3.8 (s, 4). 3.4 (s. 4). 3.4 (s. 
3). 1.2 (t. 3) ppm. 

20 B. In a similar manner, the following compounds were made: 

/V-(5-chloropyridirh2-yl)-2-[((4-((4-methylpipera2in-1-yl)methyl)-3-chlorothioph^ 

yl)cart3onyl)aminol-3-(methylthio)methoxy-5-chloroben2amide. trifiuoroacetic acid salt; 

NMR (DMSO-dsH-FA) 10.8 (s. 1), 9.3 (s, 1). 8.3 (s. 1). 8.1 (d. 1), 8.1 (s, 1). 7.9 (dd. 1). 

7.2 (s. 1). 7.12 (s. 1). 4.9 (s. 2). 4.3 (s, 2). 3,6 (s, 4). 3.5 (s, 4), 3.2 (s. 3). 2.4 (s. 3) ppm; 
25 A/-(5-chloropyridin-2-yl)-2-[((4-{(W'-methyl-/V'-(2-(pyrrolidin-1-yl)ethyl)amino)methyl)-3- 

chlorothiophen-2-yl)carbonyI)amino]-3-(2-methoxyethoxy)-5-chlorobenzamide, 

trifiuoroacetic add salt; NMR (DMSO-de/TFA) 10.9 (s. 1), 9.5 (s. 1). 8.4 (s, 1), 8.2 (s. 

1) . 8.1 (d. 1), 7.9 (br. 1). 7.2 (s. 1). 7.2 (s. 1), 4.4 (s. 2). 4.2 (br. 2). 3.7 (br. 2). 3.6 (br. 

2) . 3.5 (br. 2), 3.3 (s, 3). 2.8 (s. 3). 1.9 (br. 4) ppm; 

30 A/-(4-chlorophenyl)-2-[((4-((4-methylpiperazin-1-yl)methyl)-3-chlorothiophen-2- 

yl)carbonyl)amino]-3-(ethoxycarbonyl)methoxy-5-chlorobenzamide, trifiuoroacetic acid 
salt; NMR (DMSO-deHTA) 10,6 (s. 1/2), 10.5 (s. 1). 9.3 (s. 1/2), 7.8 (s. 1), 7.6 (d. 2). 
7.4 (d. 2). 7.2 (s. 1). 7.1 (s. 1). 4.6 (s, 2). 4.2 (q. 2). 3.6 (s. 2). 3.4 (br. 8). 3.2 (t. 3). 3.1 
(s. 3) ppm; 

35 W-(4-chlorophenyl)-2-I((4-((4-methylpiperazin-1-yi)methyl)-3-chlorothiophen-2- 
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yl)carbonyl)amino]-3-((acetoxy)ethoxy)-5-chlorobenzamide, trifluoroacetic acid salt; 

NMR (DMSO^eATFA) 10.4 (s. 1). 9.5 (s. 1). 7.7 (d. 2), 7.4 (s. 1). 7.2 (d. 2 ). 7.1 (s. 1), 

4.4 (s. 2). 4.4 (s, 4). 3.5 (br. 8), 2.9 (s, 3). 1.9 (s. 1) ppm; 
AH4-chlorophenyl)-2-{((4-((4-methylpiperazin-1-yl)methyI)-3^:hlorDthipphen- 

yl)cai1x)nyl)amino]-3-(2-(morpholin-4-yl)ethoxy)-5-chlorobenzamide, trifluoroacetic acid 

salt: NMR (DMSO-dsHTA) 10.6 (s. 1). 9.7 (s. 1). 8.2 (s. 1). 7.7 (d. 2). 7.5 (s. 1). 7.4 (s. 

1). 7.2 (d. 2). 4.5 (s. 2). 4.4 (s. 2). 3.9-3.1 (m. 20). 2.9 (s, 3) ppm; 
WK4-chlorophenyl)-2K((4-((4-methylplpera2ifv1-yl)methyl)-3-chlorothioph^^ 

yl)ca^bonyl)amlno^3-((methyflhio)methoxy)-5-chlorobenzamide, trifluoroacetic add salt; 

NMR (DMSO-deHTA) 10.6 (s. 1). 9.6 (s. 1). 8.2 (s. 1). 7.7 (d, 2). 7.5 (s. 1). 7.3 (d. 2). 

5.4 (s. 2), 4.4 (s. 2). 3.2 (br. 8). 3.9 (s. 3), 2.2 (s, 3) ppm. 

C. To a solution of AA-{5-chloropyridin-2-yl)-2-t((4-((4-methylpiperazin-1 -yl)methyl)- 
3-chlorothiophen-2-yl)carbonyl)amlno]-3-hydroxy-5-chloroben2amide (2.0 g. 3.6 mmol) in DMF 
(20 mL) were added cesium carbonate (8.0g, 25 mmol) and 2-bromoethyl ethyl ether (0.71g. 
4.6 mmol). The suspension was heated at 60*C for 16 hours. The mixture was cooled to 
ambient temperature and filtered, and the filtrate was acidified with trifluoroacetic add. 
Purification by HPLC on a C18 Dynamax column acetonitrile in water gradient vinth 0.1% 
trifluoroacetic add afforded A/-(5-chloropyridin-2-yl)-2-[((4-((4-methylpipera2in-1-yl)methyl)-3- 
chlorothiophen-2-yl)cart3onyl)amino>3-(2-ethoxyethoxy)-5-chlorobenzamide, trifluoroacetic add 
salt as a white solid; NMR (DMSOndeHTA) 11.9 (s. 1). 9.4 (s. 1). 8.3 (d. 1). 8.2 (s. 1). 8.1 (d. 
1), 7.9 (dd. 1), 7.4 (s. 1). 7.3 (s. 1). 4.4 (s. 2), 4.2 (t. 2). 3.7 (t. 2). 3.5 (q, 2). 3.5 (br. 8). 2.9 (s. 
3), 1.0 (t, 3) ppm. 

D. In a similar manner, the following compounds were made: 
W-(5-chloropyridin-2-yl)-2-[((4-((/V'-methyl-/V'-(2-hydroxyethyl)amino)methyl)-3-chlorothiophen-2- 

yl)cari3onyl)amino]-3-(2-methoxyethoxy)-5-chiorobenzamide. trifluoroacetic acid salt; 
NMR (DMSO-deH-FA) 10.9 (s. 1). 9.6 (brs, 1). 9.4 (s. 1). 8.3 (d. 1). 8.2 (s. 1), 8.1 (d. 1). 
7.8 (d. 1). 7.4 (s. 1). 7.3 (s. 1). 4.3 (br d. 2). 4.2 (t, 2). 3.7 (t. 2). 3.6 (m. 2). 3.3 (s. 3). 3.2 
(m. 2), 2.8 (s. 3) ppm; 
W-(5-chloropyridin-2-yl)-2-I((4-((4-€thylpiperazin-1-yl)methyl)-3-chlorothiophen-2- 

yl)carbonyl)amino]-3-(2-(2-methoxyethoxy)ethoxy)-5-chlorobenzamide. trifluoroacetic 
acid salt; NMR (DMSO-den^FA) 10.9 (s. 1), 9.4 (s. 1). 8.3 (d. 1). 8.2 (s. 1). 8.1 (d, 1). 
7.8 (dd. 1). 7.4 (s. 1). 7.2 (s. 1) . 4.5 (s. 2). 4.0 (t. 2). 3.0-3.8 (m. 16). 3.2 (s. 3). 1.2 (t 3) 
ppm; 

AA-(5-chloropyridin-2-yl)-2-(((4-((A/'-methyl-A/'-(methylsulfonyl)amino)methyl)-3-chlorothiophen-2- 
yi)carbonyl)amino]-3-(2-aminoethoxy)-5-chlorobenzamide, trifluoroacetic acid salt; 
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NMR (DMSO-deHTA) 11.0 (s. 1). 9.6 (s. 1). 8.3 (d. 1). 8.1 (d. 1). 7.9 (brs, 3). 7.8 (dd, 
1). 7.8 (s. 1). 7.4 (d. 1), 7.3 (s. 1), 4.3 (t. 2). 4.2 (s. 2). 3.2 (m. 2) ppm; 
W-(5-<*loropyridin-2-yl)-2-{((4-((W'-methyl-A/Koxazoliiv2-yl)amlno) 

. yl)carbonyl)aminoh3-((2-<2-methoxyethoxy)ethoxy)-5-chlorobenzamide, trifiuoroacetic 
5 acid salt: NMR (DMSO-deTTFA) 10.8 (br, 1), 10.3 (br. 1). 9.4 (br. 1), 8.3 (s. 1), 8.1 (d. 

1). 7.9 (d. 1). 7.8 (d. 1). 7.4 (s. 1). 7.3 (s. 1). 4.8 -4.4 (m. 3). 4.2 (m. 2). 3.9 (m. 2). 3.7 
(m. 2). 3.5 (m. 2). 3.4 (m, 2), 3.2 (s, 3). 3.0 (s. 2). 2.8 (s. 2) ppm; 
AH5-chloropyridin-2-yl)-24((4-((/V'-methyl-/V'-(methylsulfony«)aml^ 

yl)carbonyl)amino]-3-(2-(pyrrolidin-1 -yl)ethoxy)-5-chlorabenzamide, trifluoroacetic acid 
10 salt; NMR (DMSO-dsTTFA) 11.0 (brs. 1). 9.6 (brs, 2), 8.3( d. 1). 8.1 (d. 1), 7.8 (dd, 1). 

7.7 (s. 1). 7.4 (s. 1). 7.3 (s, 1). 4.4 (m, 2). 4.2 (s. ). 3.6 (m. 4), 3.1 (m. ). 2.9 (s, 3). 2.7 
(s. 3), 1.9 (m. 2). 1.8 (m. 2) ppm; 
/V-(5-chloropyridin-2-yl)-24((4-((W'-methyl-A/K2-hydroxyethyl)amino)metliyl)-3-^ 

yl)carbonyl)amino]-3-(2-(imidazol-1 -yl)ethoxy)-5-chloroben2amide, trifiuoroacetic add 
15 salt; NMR (DMSO-dsATFA) 11.0 (s. 1). 9.6 (br s. 1). 9.5 (s, 1), 9.0 (s. 1). 8.3 (d. 1), 8.2 

(s. 1), 8.1 (d, 1). 7.8 (dd. 1). 7.7 (s, 1), 7.5 (s. 1). 7.4 (s. 1). 7.3 (s. 1). 4.6 (m. 4). 4.4 (m. 
1), 4.3 (m. 1). 3.8 (t. 2). 3.2 (m. 2). 2.8 (s. 3) ppm; 
/V-(5-chloropyridin-2-yl)-2-[((4-((/V'-methyl-A/'-(methylsulfonyl)amino)methyl)-3-chlorot^ 

yl)carbonyl)aminol-3-(2-(imidazol-1 -yl)ethoxy)-5-chlorobenzamide. trifiuoroacetic add 
20 salt; NMR (DMSO-dem^A) 10.9 (s. 1). 10.4 (s. 1). 9.0 (s. 1), 8.3 (d, 1). 8.1 (d. 1), 7.9 

(dd. 1). 7.8 (s, 1). 7.7 (s, 1). 7.5 (s. 1), 7.4 (s. 1). 7.3 (d. 1). 4.6 (br. 4). 4.2 (s. 2). 2.9 (s. 
3), 2.6 (s, 3) ppm; 

/V-(5-chloropyridin-2-yl)-2-[((4-((A/'-methyl-A/'-(2-hydroxyethyl)amino)mettiyl)-3-chlorothiophen-2- 
yl)carbonyl)amino]-3-(2-(pyrrolidin-1-yl)ethoxy)-5-chlorobenzamide; trifluoroacetic add 
25 salt; NMR (DMSO-deHTA) 11.0 (s. 1). 9.6 (s. 1). 8.4 (s, 1). 8.2 (s. 1). 8.1 (d. 1). 7.9 

(dd. 1), 7.4 (s. 1). 7.4 (s. 1). 4.6 (s. 2). 4.9-3.6 (m. 8). 3.2 (dd. 4). 2.8 (s. 3). 2.0 (s. 3). 
1.9 (br, 4) ppm; 

A/-(5-chloropyridin-2-yl)-2-l((4-((/\/-methyl-/V-(2,3-dihydroxypropyl)amino)methyl)-3- 
chlorothiophen-2-yl)carbonyl)amino]-3-(2-methoxyethoxy)-5-chlorobenzamide, 
30 trifluoroacetic acid salt; NMR (DMSO-de/TFA) 10.9 (s. 1), 9.5 (br s. 1), 9.4 (s, 1), 8.4 (s, 

1). 8.2 (m, 1). 8.1 (d, 1), 7.9 (d, 1). 7.4 (s. 1), 7.3 (s, 1), 4.4 (m. 2), 4.3 (m. 2), 4.0 (m. 1), 
3.7 (m. 2). 3.4 (m. 2), 3.3 (s. 3), 3.1 (m. 2). 2.8 (br s. 3) ppm; 
AK5<hloropyridiri-2-yl)-2-I((4-((/V'-methyl-/V-(2-hydroxyethyl)amino)methyl)-3-chlorothiopherv^^ 
vl)cari3onvl)amino]-3-ethoxy-5-chlorobenzamide, trifluoroacetic acid salt; NMR (DMSO- 
35 deH-FA) 10.9 (s. 1), 9.4 (s. 1). 8.3 (s. 1). 8.1 (d. 1), 7.9 (d, 1), 7.8 (s, 1), 7.4 (s, 1). 7.3 (s. 
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1). 7.2 (s, 1). 4.2-4.5 (br. 2). 4.1 (q. 2). 3.7 (m, 2). 3.1 (m, 2). 2.8 (s. 3). 1.3 (t. 3) ppm; 
/V-(5-chlorDpyrklin-2-yl)-2-[((4-((/V'-ethyl-A/H2-hydroxye%l)amino)me^^ 

yl)carbonyl)aminol-3-(2-methoxyethoxy)-5-chloroben2amlde. trifluoroacetic add salt; 
NMR (DMSO-deHTA) 10.9 (s. 1). 9.5 (s. 1). 8.4 (d. 1), 8.2 (s. 1). 8.1 (d. 1). 7.9 (dd. 1). 
5 7.4 (d. 1). 7.3 (d, 1). 4.4 (br d. 2), 4.2 (br t. 2), 3.8 (t. 2), 3.6 (br t. 2). 3.2 (s. 3). 3.2-3.1 

(brm,4).1.3(t.3)ppm. 

E. In a manner similar to that described in Paragraph B above, A^(5-chloropyrjdin- 
2-yl)-2-[((4-((4-methylpipera2in-1-yl)methyl)-3-chlorothiophen-2-yl)carbonyOamino]-3-hydroxy-5- 
chlorobenzamide (7.0 g. 13 mmol) reacted with cesium cartionate (29 g. 89 mmol) and 

10 2-bromoethyl nriethyl ether (2.6 g. 19 mmol) in DMF (100 mL) at 60X. Purification by flash 
chromatography on silica gel afforded 4.8 g (62% yield) of AK5-chloropyridin-2-yl)-2-[((4-((4- 
methylpiperazin-1-yI)methyl)-3-chlorolhiophen-2-yl)cartx>nyl)amino]-3-(2-methoxyethoxy)-5- 
chlorobenzamide, as a yellow solid; NMR (DMSO-d6n"FA) 10.9 (s, 1), 9.4 (s, 1). 8.4 (s, 1). 8.1 
(d. 2). 7.9 (d. 1). 7.4 (s. 1). 7.3 (s. 1). 4.2 (s. 2). 4.2 (br. 2). 3.6 (s. 2). 3.8-3.0 (br. 8). 3.2 (s. 3). 

15 2.9 (s, 3) ppm. 

F. In a similar manner, the following compounds were made: 
A/-(5-chloropyridin-2-yl)-2-I((4-((4-ethylpiperazin-1-yl)methyl)-3-chlorothiophen-2- 

yl)carbonyl)amino]-3-(2-methoxyethoxy)-5-chlorobenzamide; NMR (DMSO-de/TFA) 
10.9 (s. 1). 9.5 (s. 1). 8.3 (s. 1). 8.2 (s. 1). 8.1 (d. 1). 7.8 (d. 1). 7.4 (s, 1). 7.2 (s, 1). 8.1 

20 (d. 10. 7.8 (d. 1), 7.4 (s. 1). 7.2 (s. 1). 4.4 (s. 2), 4.3 (S. 2). 3.6 (s. 2). 3.2 (s. 3). 3.8-3.20 

(br, 8), 3.2 (q.2), 1.2(t. 3) ppm; 
W-(5-chloropyridin-2-yl)-2-l((4-((A/*-methyl-W'-(methyIsulfonyl)amino)methyl)-3-chlorothiophen-2- 
yl)carbonyl)amino]-3-((2-(2-methoxyethoxy)ethoxy)-5-chlorobenzamide; (DMSO-de/TFA) 
9.2 (s, 1), 9.0 (s. 1), 8.3 (d. 1). 8.1 (d, 1). 7.7 (dd, ), 7.6 (s, 1), 7.3 (d. 1). 7.1 (d. 1). 4.3 

25 (s, 2). 4.2 (t. 2). 3.9 (t. 2). 3.7 (m, 2). 3.5 (m. 2). 3.4 (s, 3). 2.9 (s. 3). 2.85 (s. 3)ppm; 

and 

A/-(4-chlorophenyl)-2-t((3-chlorobenzo[dlthien-2-yl)carbonyl)amino]-3- 
(ethoxycarbonyl)methoxybenzamide. 

G. Other compounds of the invention may be prepared by methods similar to those 
30 described in this Example and by methods known to those of ordinary skill in the art. 

EXAMPLE 12 
Compounds of Formula (Is) 
A. To a solution of W-(5-chloropyridin-2-yl)-2-(((4-((A/'-methyl-/\/- 
35 (methylsulfonyl)amino)methyl)-3-chlorothiophen-2-yl)cart)onyl)amino]-3-(2,3-epoxypropoxy)-5- 
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chlorobenzamtde (0.20 g, 0.30 mmol) in DMF (20 mL) was added imidazole sodium saK 
(0.15 g, 1.6 mmol) and the mixture stirred at ambient temperature. After 18 hours, the mixture 
was concentrated of all volatiles in vacuo, and the residue dissolved in acetonitrile, water and 
trifluoroacetic acid. Purification by HPLC on a CI 8 Dynamax column with 20-80% acetonitrile 
5 in water gradient with 0.1 % trifluoroacetic acid afforded Af-(5*chioropyridin-2-yt)-2-[((4-((A/- 
methyI-A/'-(methylsulfonyl)amino)methyl)-3-chlorothiophen-2-yl)cafbonyl)amino]-3-(^ 
(imidazol-1-yl)propoxy)-5-chlorobenzamide, trifluoroacetic add salt as a white solid; NMR 
(DMSO-deHTA) 11.0 (s, 1). 9.6 (s, 1). 9.0 (s, 1), 8.3 (d. 1). 8.1 (d. 1). 7.9 (dd, 1), 7.8 (s. 1). 7.6 
(d. 2), 7.4 (d, 1), 7.3 (d, 1), 4.4-4.3 (m. 2), 4.25 (br m. 1), 4.2 ( s. 2), 4.1-4.0 (br m, 2), 2.9 (s. 3), 
10 2.7 (s, 3) ppm. 

B. in a similar manner, the following compounds were made: 
A/-(5-chloropyridin-2-yO-2-[((4-((W-methyl-A/-((dimethylamino)sulfonyI)amino)methy^ 

chlorothiophen-2-yl)carbonyl)amino]-3-(2-hydroxy-3-(pyn'olidin-1-yl)propoxy)-5- 
chlorobenzamide, trifiuoroacetic acid salt; NMR (DMSO-de/TFA) 11.0 (s, 1). 9.6 (s. 1), 
15 8.4 (d, 1), 8.1 (d, 1), 7.9 (dd. 1), 7.8 (s. 1). 7.4 (d, 1). 7.3 (d. 1). 4.3 (s, 2), 4,2 (br m. 1), 

4.1 (br s, 2), 3.5 (br m, 2), 3.3 (br m. 2). 3.0 (br m, 2). 2.8 (s, 9). 2.7 (s, 3), 2.0-1.8 (br m. 
4) ppm; 

A/-(5-chloropyridin-2-yl)-2-[((4-((A/-methyl-/V-(methylsulfonyl)amino)methyl)-3-chlor 

yI)carbonyl)amino]-3-(2-hydroxy-3-(pyrrolidin-1-yl)propoxy)-5-chlorot)en2amide, 
20 trifluoroacetic acid salt; NMR (DMSO-dsTTFA) 11.0 (s. 1). 9.5 (s. 1), 8.3 (d, 1). 8.1 (d. 

1). 7.8 (dd. 1). 7.7 (s. 1). 7.4 (d, 1). 7.3 (d, 1). 4.2 (s, 2), 4.2 (br m, 1). 4.1 (br s. 2), 3.5 
(br m. 2). 3.3 (br m. 2). 3.0 (br m. 2), 2.9 (s, 3). 2.7 (s. 3). 2.0-1.8 (br m. 4) ppm. 

C. Other compounds of the invention may be prepared by methods similar to those 
described in this Example and by methods known to those of ordinary skill in the art. 

25 

EXAMPLE 13 

Compounds of Formula (It) 
A. To a solution of A/-(5-chloropyridin-2-yl)-2.[((4-((A/-methyl-A/- 
(methylsulfonyI)amino)methyl)-3-chlorothiophen-2-yl)carbonyl)amino]-3-(2,3^poxypropoxy)-5- 
30 chlorobenzamide (0.20 g. 0.30 mmol) in methylene chloride (3 mL) was added methanol 
(5 mL). followed by 2.3-dichloro-5.6-dicyano-1,4-ben2oquinone (DDQ) (0,040 g. 0.20 mmol) 
and the mixture stirred at ambient temperature. After 48 hours, the reaction was quenched 
with aqueous NaHCOs solution and extracted with methylene chloride. The organic layer was 
dried over NaoSO^ and concentrated in vacuo. Purification by flash chromatography on silica 
35 gel, followed by precipitation from methylene chloride-hexane afforded 0.080 g (38% yield) of 
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AK5-chloropyridin-2-yl)-24((4K(W-methy|.W^^ 

yl)carbonyl)amino>3-(24iydroxy-3-methoxypropoxy)-5-chlorobenzami^ as a pale brown solid: 
NMR (DMSO-dsTTFA) 10.9 (s, 1). 9.4 (s, 1). 8.3 (d. 1), 8.1 (d. 1). 7.9 (dd. 1). 7.8 (s. 1). 7.4 (s. 

1) , 7.2 (s. 1). 4.2 (s, 2). 4.1-4.0 (br m. 2). 4.0-3.9 (m. 1). 3.4-3.3 (m, 1). 3.2 (s, 3). 2.9 (s, 3). 2.7 
5 (s, 3) ppm. 

B. Other compounds of the invention may be prepared by methods similar to those 
described in this Example and by methods known to those of ordinary skill in the art. 

EXAMPLE 14 

1 0 Compounds of Fonnula (iv) 

A. A solution of AK4-chlorophenyl)-2-I((3-chlorobenzoI61thien-2-yl)carbonyl)amino]- 
4,5-difluorobenzamide (0.045 g, 0.090 mmol) in 1-methylpiperazine (1 mL. 10.0 mmol) was 
heated at SS'^C for 15 hours. Concentration and purification by HPLC on a CI 8 Dynamax 
column with 20-70% acetonitrile in water gradient with 0.1% trifluoroacetic acid afforded N-(4- 

1 5 chlorophenyl)-2-I((3-chlorobenzoI6]thien-2-yl)carbonyI)amino]-4-(4-methylpiper^ -yl)-5- 
fluorobenzamide, trifluoroacetic acid salt as a white solid; NMR (DMSO-deHTA) 12.0 (s, 1), 
10.4 (s. 1). 9.9 (br s. 1). 8.3 (d. 1), 8.0 (m, 1), 7.9 (m. 1). 7.8 (d. 1). 7.7 (d. 2), 7.6 (m, 2). 7.3 (d. 

2) , 3.7 (d. 2). 3.6 (d. 2). 3.2 (m. 4), 2.9 (s. 3) ppm. 

B. In a similar manner, the following compounds were made: 

20 A/-(4-chloropheny!)-2-[((3-chlorobenzo[6}thien-2-yl)carbonyl)aminoH-((3-(4-methylpipera2i^ 
yl)propyl)amino)-5-fluorobenzamide; NMR (DMSO-de/TFA) 12.5 (s. 1). 10.2 (s, 1), 8.1 
(m. 1), 8.0 (d. 1), 7.9 (m, 1). 7.8 (d. 1). 7.7 (d, 2), 7.6 (m. 2), 7.4 (d, 2). 3.2-4.0 (m. 12). 
2.9 (s, 3), 2.0 (m, 2) ppm; 
W-(4-chlorophenyl)-2-[((3-chloroben2o[6]thien-2-yl)carbonyl)amino]-4-(W4Tiethyl-/VK^ 

25 (dimethylamino)propylamino-5-fluorobenzamide; 

C. 2-Dimethylaminoethanethiol hydrochloride (1.4 g, 10 mmol) was stirred in 
aqueous NajCOa (15% solution, 20 mL) for 0.5 hour The solution was extracted with ethyl 
acetate (40 mL) and the organic layer was dried over Na2S04, and concentrated in vacuo. To 
a solution of the residual oil in DMF (1.0 mL) was added A/-(4-chlorophenyl)-2-[((3- 

30 chlorobenzo[/)]thien-2-yl)carbonyl)amino]-4.5-difluorobenzamide (0.45 g, 0.09 mmol) and 

mixture was heated at lOS^'C. After 15 hours, the mixture was cooled to ambient temperature 
and concentrated in vacuo. Purification by HPLC on a CI 8 Dynamax column with 20-70% 
acetonitrile in water gradient with 0.1% trifluoroacetic acid afforded Af-(4-chiorophenyl)-2-[((3- 
((2-(dimethylamino)ethyl)thio)benzot/)]thien-2-yl)cari3onyl)aminoH-((2- 

35 (dimethylamino)ethyl)thio)-5-fiuorobenzamide. trifluoroacetic add salt as tan solid; NMR 
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(DMSO-deATFA) 11.6 (s. 1). 10.7 (s, 1). 9.8 (brs. 1), 9.4 (br s. 1), 8.4 (d, 1), 8;p (dd. 2). 7.8 (d. 
1), 7.7 (d. 2). 7.5 (m. 2), 7.4 (d. 2), 3.4 (br m. 4). 3.2 (br m. 4). 2.8 (s, 6). 2.6 (s. 6) ppm. 

D. Other compounds of the invention may be prepared by methods similar to those 
described in this Example and by methods known to those of ordinary skill in the art 

5 

EXAMPLE 15 

Compounds of Fonnula (Ip) 
A. To a solution of A/-(5-chloropyridin-2-yl)-2-[((4.((A/'-methyl-/V'- 
(methylsulfonyl)am!no)methyl}-3-chlorothiophen-2-yl)carbonyl)amjno]*3-methoxy-5- 

10 chlorobenzamide. (4.6 g. 8.0 mmol) In methylene chloride (120 mL) was added boron 

tribromide (1 M solution in methylene chloride, 80 mL, 80 mmol). After 18 hours, the mixture 
was poured slowly onto ice (ca. 300 g}. Ethyl acetate (300 mL) was added, and the aqueous 
layer was adjusted to pH 7 with saturated aqueous NaHCOa solution. The layers were 
separated and the aqueous layer further extracted with ethyl acetate (300 mL). The combined 

15 organics were dried over Na2S04 and concentrated in vacuo to afford 4.5 g (100% yield) of N- 
(5-chloropyridin-2-yl)-2-(((4-((W-me%l-/V-(methylsulfonyl)amino)^ 

yl)carbonyl)amino]-3-hydroxy-5-chloroben2amide, as a tan solid; NMR (DMSOd/TFA) 10.9 (s, 
1). 9.3 (s, 1), 8.3 (d, 1). 8.1 (d. 1), 7.8 (dd, 1). 7.7 (s. 1). 7.1 (dd. 2), 4.2 (s. 2). 2.9 (s. 3). 2.7 (s, 
3) ppm. 

20 B. In a similar manner, the following compounds were made: 

W-(4-chlorophenyl)-2-[((3-chloroben2oI/)Jthien-2-yl)carbonyl)aminol-3-hydro^^ 

chlorobenzamide; NMR(DMSO-d6) 10.6 (s. 1), 10.4 (s, 1), 9.6 (s, 1), 8.1 (m, 1). 7.9 (m. 
1), 7.7 (d, 2). 7.6 (m. 2), 7.4 (d, 2). 7.1 (d, 2) ppm; 
/V-(5-chloropyridin-2-yl)-2-[((4-((A/-methyl-A/-(oxa2oiin-2-yl)amino)methyl)-3-chlorothi^ 
25 yl)carbonyi)amino]-3-hydroxy-5-chloroben2amide; NMR (DMSOde/TFA) 1 1.0 (br s, 1), 

9.4 (br s. 1), 8.3 (s, 1). 8.1 (d, 1). 7.9 (dd, 1), 7.8 (s. 1), 7.4 (s, 2). 7.3 (t. 2). 7.1 (s, 1). 
7.0(3.1) 4.6 (t, 2). 3.9 (s. 3) ppm; 
A/-(5-chloropyridin-2-yl)-2-(((4-((A/-methyl-A/-((dimethylamino)sulfonyl)amino)methyl)-3- 
chlorothiopher)-2-yl)cartx)nyl)amino]-3-hydroxy-5-chiorobenzamide; NMR (DMSO- 
30 deA-FA) 10.8 (s. 1), 9.3 (s, 1), 8.3 (d. 1), 8.1 (d. 1). 7.8 (dd. 1), 7.7 (s. 1), 7.1 (d, 2), 4.2 

(s, 2). 2.7 (s, 6). 2.65 (s. 3) ppm; 
A/-pheny!-2-[((3-chlorobenzoI6]thien-2-yl)carbonyl)aminol-4.5-dihydroxybenzamide; 
A/-phenyl-2-[((3-chloroben2o[6]thien-2-yl)carbonyl)amino]-3-hydroxybenzamide; 
A/-M<.h!nrnnhenyl)-2-[((^-rh!nrnbenzo[b]thien-2-yl)^ and 
35 A/-(4-chlorophenyl)-2-I((3-chlorobenzo[6]thien-2-yl)carbonyl)amino]-4.5Kiihydroxybenzamide^ 
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C. Other compounds of the invention may be prepared by methods similar to those 
described in this Example and by methods known to those of ordinary skill in the art 

EXAMPLE 16 

5 Compounds of Formula (lb) 

A. To a solution of AK4-ch!orophenyl)-2-amino-5-methylben2amide (0.1 1 g, 0.42 
mmol) in pyridine (5 ml) at O'C was added 2-chlorocartx>nyl-3-chlorobenzoI6Jthiophene (0.15 
g, 0.64 mmol), and the mixture allowed to warm to ambient temperature with stirring. After 16 
hours, the mixture was poured onto water (5 mL) and the resulting white solid collected by 

10 filtration and dried in vacuo. Recrystallization from acetonitrile afforded 0.095 g (50% yield) of 
/y/-(4-chlorophenyl)-2-[((3-chloroben20[/)]thien-2-yl)carbon^)aminoJ-5-methylbenzamide. asa 
white crystalline solid; NMR (DMSO-deHTA) 11.4 (s. 1). 10.7 (s, 1). 8.2 (d. 1), 7.4-8.2 (m. 10), 
2.4 (s. 3) ppm. 

B. in a similar manner, the following compounds were made: 

1 5 A/-(4-bromophenyl)-2-[((3-chlorobenzo[/)]thien-2-yl)carbonyl)aminoJ-5-methylbenzamkle; NMR 
(DMSO-dsH-FA) 11.3 (s. 1), 10.7 (s. 1). 8.2 (d. 1). 7.4-8.2 (m, 10). 2.4 (s. 3) ppm; 
A/-(4-bromophenyi)-2-[((3-chlorobenzo[blthien-2-yl)cart)onyOamino]-5-chlorobenzamide; NMR 

(DMSO-denTA) 11.4 (s. 1), 10.8 (s. 1). 8.4 (d, 1). 7.5-8.2 (m, 10) ppm; 
A/-(4-chlorophenyl)-2-I((3-chloro^methylben2otZ)]thien-2-yl)cari3onyOamino]-5- 
20 chlorobenzamide; NMR (DMSO-deHTA) 1 1.3 (s. 1). 10.8 (s. 1), 8.3 (d, 1). 7.4-7.9 (m. 

9). 2.5 (s, 3) ppm; 

A^(4-chlorophenyl)-2-[((3-methylbenzo[ft]thien-2-yl)carbonyl)amino]-5-diloroben2amide; NMR 
(DMSO-deH-PA) 11.2 (s. 1), 10.7 (s, 1). 8.4 (d. 1), 7.4-8.0 (m. 10). 2.8 (s. 3) ppm; 

W-(5-chloropyridin-2-yl)-2-I((3-chlorobenzo[/)]thien-2-yi)carbonyl)amino]-5-methylbenzamide; 
25 NMR (DMSO-deH-FA) 11.3 (s. 1). 11.2 (s. 1). 8.4 (d. 1). 7.4-8.2 (m. 9). 2.4 (s, 3) ppm; 

A^(4-chlorophenyl)-2-[((5-methyl-3-chlorothiophen-2-yl)carbonyl)amino]-5-chlorobenzamide; 
NMR (DMSO-deHTA) 11.0 (s. 1), 10.8 (s. 1), 8.3 (d. 1). 7.4-7.9 (m. 6). 7.0 (d. 2) 2.5 (d, 
3) ppm; 

W-(4-chlorophenyl)-2-[({3-chlorobenzoI6]thien-2-yl)cart)onyl)amino]-5-fluorobenzamide; NMR 
30 (DMSO-dfiH-FA) 11.7 (s. 1), 11.2 (s, 1), 8.3 (dd, 1). 8.2 (m, 1), 7.9 (m. 1), 8.0 (d. 2). 7.7 

(d. 1). 7.6 (m. 1), 7.5 (dt, 1). 7.4 (d. 2) ppm; 
W-(4-chlcrophenyl)-2-[((3-chlorobenzo[6]thien-2-yl)carbonyl)amino)-4-methylben2amide; NMR 
(DMSO-deH-FA) 11.6 (s. 1). 10.6 (s. 1). 8.2 (s. 1). 8.1 (dd. 1). 7.9 (dd. 1). 7.8 (d. 1). 7.7 
(d. 2). 7.6 (s. 1). 7.5 (d. 1). 7.4 (d. 2). 7.1 (d. 1). 2.4 (s. 3) ppm; 
35 A/-(4-chlorophenyl)-2-[((3-chloroben2oIi)]thien-2-yl)carbonyl)amino]-3-methyl-5- 
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chlorobenzamide; NMR (DMSCWTFA) 10.6 (s. 1). 10.2 (s. 1), 8.1 (dd, 1), 7.9 (dd. 1). 

7.7 (d. 2), 7.6-7.5 (m, 4), 7.4 (d, 2), 2.4 (s, 3) ppm; 
Ar-(4-chlorophenyl)-2-[((3-dilorobenzo[6)thien-2-yl)carbonyl)a^ NMR 

(DMSO-deHTA) 11.4 (s. 1), 10,8 (s. 1), 8.4 (d, 1), 7.4-8.1 (m, 10) ppm; 
5 A/-(4-chlorophenyl)-2-[((3Hrnethoxybenzo[i!)]thien-2-yl)carbon^^ 

NMR (DMSCWe) 11.4 (s. 1). 10.7 (s, 1). 8.4 (d, 1), 8.0 (m. 2). 7.8 (d. 2), 7.6 (s, 1), 7.4 

(m. 5), 4.2 (s, 3). 2.3 (s. 3) ppm; 
Af-(4-chlorophenyl)-2-[((3-chlorobenzo[6]thien-2*yl)carbonyl}amino]be NMR (DMSO 

de) 11.4 (s. 1). 10.7 (s, 1), 8.4 (d. 2), 8.1 (m. 1). 7.9 (m. 1). 7.9 (d. 1), 7.8 (d. 2), 7.6 (m. 
10 3).7.4(d.2).7.3(t,1)ppm; 

A^(4-chlorophenyl)-2-[((3-chlorobenzo[6]thien-2-yl)carbonyl)amin^ 

NMR (DMSO-de) 11.6 (s, 1), 10.7 (s, 1), 8.4 (dd. 1). 8.1 (m. 2), 8.0 (d, 1), 7.8 (d. 2), 7.6 

(m, 2). 7.4 (d, 2) ppm; 
A^(4-chlorophenyl)-2-[((3-chloroberao[6]thien-2-yl)carbonyl)amino]-3-mett 
15 chlorobenzamide; NMR (DMSO-dg) 10.5 (s, 1), 9.8 (s, 1), 8.1 (m. 1), 7.9 (m. 1). 7.7 (d, 

2). 7.6 (m, 2), 7.4 (s, 1), 7.4 (d. 2), 7.3 (s. 1). 3.9 (s. 3) ppm; 
A/-(4-chlorophenyl)-2-[((3-chiorobenzo[b]thien-2-yl)carbonyl)aminol-^ 

chlorobenzamide; NMR (DMSO-de) 11.7 (s, 1), 10.8 (s. 1), 8.4 (d. 1). 8.2 (m. 2), 8.0 (d. 

1). 7.7 (d. 2), 7.6 (m, 2). 7.4 (d, 2) ppm; 
20 A/-(4-chlorophenyl)-2-[((3-methy!thiophen-2-yl)carbonyl)amino]-5-chlorobenzamide; 

A/-(4-chlorophenyl)-2-I((4-methyl-3-chlorothiophen-2-yl)carbonyl)amino>5-chlorobenzamide; 
A/-phenyl-2-[((3-chlorobenzo[5]thien-2-yl)carbonyl)amino]-5-methylbenzamide; 
A/-(pyridin-3-yl)-2-[((3-chlorobenzo[6]thien-2-yl)carbonyl)amino]-5-methylbenzamide; 
A/-(2,4-difluorophenyl)-2-[((3-chlorobenzo[/)]thien-2-yl)carbonyI)amino]-5-methy^ 
25 A/-(pyridin-2-yl)-2-[((3-chlorobenzoIfc]thien-2-yl)carbonyl)amino]-5HTiethylbenz^ 

A/-(4-methoxyphenyl)-2-[((3K:hlorobenzo[6]thierv2-yI)carbonyl)amino]-5-methylbenzamide; 
W-(3-fluorophenyI)-2-[((3-chlorobenzo[6]thien-2-yl)carbonyl)amino]-5-methylbenzamide; 
A/-(3-chlorophenyl)-2-I((3-chlorobenzot6]thien-2-yl)carbonyl)amlno]-5-methylbenzamide; 
A/-(3-methylphenyI)-2-[((3-chlorQbenzo[6]thien-2-yl)carbonyl)amino]-5-methylbenzamlde; 
30 A/-(4-chloro-2-methylphenyl)-2-[((3-chlorobenzo(6]thien-2-yl)Garbonyl)amino]-5- 

methylbenzamide; 

A/-(4-cyanophenyl)-2-I((3-chlorobenzoI/)lthien-2-yl)carbonyl)aminol-5-methylbenzamide; 
A/-(4-fluorophenyl)-2-[((benzoI61thien-2-yl)carbonyl)amino]-5-methylbenzamide; 
Af-(4-fluorophenyl)-2-K(3-chlorothiophen-2-yl)carbonyl)amino]-5-methylbenzamide; 
35 A^(4-fluorophenyl)-2-[((3-methylben2o[6]thien-2-yl)carbonyl)aminol-5-methylbenzamide; 
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AK4-chlorophenyl)-2^((3-chlor<>4-(methylsulfonyl)thiophen-2-yl)carbo^ 

methylbenzamide; 
/V-(4-chlorophenyl)-2-[((3-chlorothiophen-2-yl)carbonyl)amino]-5-me 
A^(4-chlorophenyl)-2-[((3-methoxyben2o[6}thierV"2-yl)carbonyl^ 
5 Af-(4-chlorophenyl)-2-(((3-bromothiophen-2-yl)carbonyl)amino]-5-me%lbe^ 
AK4-chlorophenyl)-2-I((3-chloro-4-((1-methylethyl)sulfonyl)thiophen-2-^^ 
methylbenzamide; 

A^(4-chlorophenyl)-2-[((4-bromo-3-methoxythiophen-2-yl)cail3onyl)amino> 
W-(4-chlorophenyl)-2-[((3-methoxythlophen-2-yI)cari3onyl)amino]-^ 
10 Af-(4-fIuorophenyl)-2-[((3-chlorobenzo[6]thterv-2-yl)carbonyl)amino] 

W-(4-fluorophenyl)-2-I{(3-chlorobenzoI6]thien-2-yl)carbonyl)amino]-5-methoxybera^ 
W-phenyl-2-[((3-chloroben2o[6]thien-2-yl)carbonyl)amino}-3-mem^^ 

A/-(4-chlorophenyl)-2-I((3-chlorobenzotfclthien-2-yl)carbonyl)aminol-4- 
(trifluoro)methylbenzamide; 

1 5 AK4-chlorophenyl)-2-[((3-dilorobenzo[/)lthien-2-yl)caitonyl)amino]-5-^ - 
yl)benzamide; 

A/-(4-chlorophenyl)-2-I((3-chlorobenzoI/)]thien-2-yl)caitonyl)amino]-5-hydroxy^ 
A/-phenyl-2-[((3-chlorobenzoI6]thien-2-yl)carbonyl)amino]-4,5-dimethoxyber^ 
A^(4-dilorophenyl)-2-[((3-chlorobenzoI/)]thien-2-yI)carbonyI)amino]-3-chlorote 
20 W-phenyl-2-[((3-chlproben2oI6)thien-2-yl)carbonyl)amino]-3-methoxybe^ 
A/-(4-chlorophenyl)-2-[{(3-chiorobenzo[6]thierh2-yl)carbonyl)amino]T4-^ 
A/-(4-chlorophenyl)-2-[((3-chlorobenzo[Z)]thien-2-yl)carbonyl)amino]-4-chlorobe 
A/-(4-chlorophenyl)-2-[((3-chloroben20[/)]thien-2-yl)carbonyl)amino]-3-methoxyben^ 
A/-(4-chlorophenyl)-2-[((3-chlorobenzoIf>Jthien-2-yl)carbonyl)amino}-6-fluorobe 

25 /V-(4<hlorophenyl)-2-[((3-chlorobenzo[Z)Jthien-2-yl)carbonyl)aminoH.5-d^ 

/V-(4-chlorophenyl)-2-[((3-chloroben2ol/)]thien-2-yl)carbonyl)amino]-4-methyl-5- 
chlorobenzamide; 

A/-(4-chlorophenyl)-2-[((3-chlorobenzoIb]thien-2-yl)carbonyl)amino]-3-methylben^ 
A/-(5-chloropyridin-2-yI)-2-[((4-methyl-3-chlorothiophen-2-yl)carbonyl)amino]-3-^ 
30 chlorobenzamide; NMR (DMSO-de/TFA) 10.8 (s. 1), 9.3 (s. 1), 8.3 (d. 1), 8.1 (d, 1). 7.8 

(dd. 1). 7.5 (d. 1). 7.3 (dd. 2), 3.9 (s. 3). 2.2 (s. 3) ppm; 
A/-(5-chloropyridin-2-yI)-2-[((4-cyano-3-chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5- 

chlorobenzamide; 

W-(4-chlorophenyl)-2-(((5-nitrcH3-methylthiophen-2-yl)cailDonyl)amino]-5-chto 
35 W-(4-chlorophenyl)-2-I((4-nitro-3-methylthiophen-2-yl)carbonyl)amino]-5-chlorobe^^ 
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AK4-chlorophenyl)-3-[{(3-chlorobenzo(61thien-2-yl)cart^ 

/V-phenyl-2-[((1-bromonaphth-2-yl)carbonyOamino]-5-methylber^ NMR (DMSOde) 10.9 
(s, 1). 10,4 (s. 1). 8.26 (d. 1). 8.16 (d, 1), 8.06 (t, 2). 7.76 (m. 1). 7.6-7.7 (m, 5), 7.46 (d, 

1) , 7.30 (1.2), 7.07 (t.1), 2.4 (s. 3); 

5 /^phenyl-24((naphth-2-yl)carbonyl)amino]-5-methylbenzamide; NMR (DMSO-de) 1 1-45 (s» 1), 
10.6 (s. 1), 8.5 (s. 1). 8.25 (d, 1), 8.05 (d. 2). 8.0 (d, 1). 7.95 (d. 1). 7.75 (m. 3). 7.6 (m, 

2) . 7.4 (m. 3), 2.4 (s, 3). 
WK4-chlorophenyl)-3K((3-chlorobenzo[/)]thlen-2-yI)caitonyO NMR 

(DMSOde) 11.1 (s, 1). 10.9 (s. 1). 9.4 (s. 1), 8.6 (d.1). 8.2 (d, 1). 8.0 (d. 1). 7.8 (m. 3). 

10 7.6 (m, 2). 7.4 (d. 2) ppm. 

C. A suspension of 2-carboxy-3-chioro-4-(4-methylpiperazii>1-yl)methylthiophene 
HCI salt (2.0 5.8 mmol) in thionyl chloride (50 mL) was heated at reflux. After 90 hours, the 
mixture was cooled to ambient temperature and concentrated of all volatiies in vacuo. To a 
suspension of the resulting solid in pyridine (20 mL) at O'^C was added /\/-(5-chloropyridih-2-yl)- 

15 2-amino-5-chlorobenzamide (1.5 g. 5.2 mmol) in pyridine (5 mL). The mixture was stinred and 
allowed to warm gradually to ambient temperature. After 16 hours, the mixture was 
concentrated of all volatiies in vacuo. Purification by flash chromatography on silica gel 
afforded 2.2g (80% yield) of W-(5-chloropyridin-2-yl)-2^((4-((4-methylpiperazin-1-yl)methyl)-3- 
chlorothiophen-2-yl)cartDonyl)amino]-5-chlorobenzamide, as a tan foam; NMR (DMSO-de/TFA) 

20 1 1.4 (s, 1). 1 1 .0 (s. 1). 7.6-8.4 (m, 7). 4.4 (s. 2), 3.0-4.0 (br m. 8). 2.9 (s. 3) ppm. 

D. In a similar manner, the following compounds were made: 
/S/-(5-bromopyridin-2-yl)-2-I((4-((4-methylpipera2in-1-yl)methyI)-3-chlorothiophen-2- 

yl)cartDonyl)amino]-5-chlorobenzamide; NMR (DMSO-deTTFA) 11.4 (s. 1), 11.0 (s. 1), 
7.6-8.5 (m. 7). 4.4 (s, 2). 3.0-3.8 (br s, 8). 2.9 (s, 3) ppm; 
25 /S/-(4-chlorophenyl)-2-I((3<hloro-5-methyl-4-((4-methylpipera2in-1-yl)methyl)thiophen-2- 
yl)carbonyl)amino]-5-chlorobenzamide; 
A/-(4-chlorophenyl)-2-I((3-chloro-4-methyl-5-((4-methylpiperazin-1-yl)methyl)thiophen-2- 

yl)carbonyl)amino]-5-chlorobenzamide; and 
/V-(4-chiorophenyl)-2-[((3-chloro-4-(thiomorpholin-4-yl)methylthiophen-2-yO 
30 chlorobenzamide; NMR (DMSO-de) 11.1 (s, 1). 10.8 (s. 1), 8.3 (d. 1). 7.9 (s. 1). 7.8 (s. 

1). 7.6 (m. 3). 7.4 (d. 2). 3.5 (s. 2). 2.6 (m. 8) ppm. 

E. To a mixture of sodium 3-chloro-4-(morpholin^-yl)methyl-2-thiophene 
cariDOxylate (1.0 g. 3.9 mmol) and A/-(4-chlorophenyl)-2-amino-5-chlorobenzamide (0.88 g, 
3.1 iTtmo!) ;r. pyridine (20 mL) at -10*C was added pncu (0.40 mL, 4.3 mmol). After 45 
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minut s, the mixture was poured onto ice^A/ater and the resulting solid collected by filtration. 
Crystallization from 1-butanol afforded 0.26 g (13% yield) of AK4-chlorophenyl)*2-[((4- 
(morpholin-4-yl)niethyl-3<hlorothiophen-2-yl)cail5onyl)amino]-5-chloroben2amic^ as a tan 
solid; NMR (DMSCMfc) 11.1 (s, 1), 10.8 (s. 1). 8.3 (d. 1). 7.9 (s. 1). 7.8 (s. 1). 7.7 (d. 2), 7.6 (d, 
5 2). 7.4 (d. 3). 3.6 (s, 2). 3.3 (br. 4). 2.4 (br. 4) ppm. 

F. In a similar manner, the following compounds were made: 
A/-(4-chlorophenyl)-24((4-(methylamino)sulfonyl-3-methylthiophen-2-yl)cart)o 

methylbenzamide; and 
AK4-chlorophenyI)-2-[((4-((4-methyipipera2in-1-yl)sulfonyl)-3-chlorothiopte^ 
1 0 yl}carbonyl)amino]-5-chlorobenzamide. 

G. To a solution of 2-chlorocarbonyl-3-chloro^(2-(W-methyl-A(-fert- 
butoxycarbonylamino)ethyl)thiophene (0.095 g. 0.28 mmol) in methylene chloride (10 mL) was 
added pyridine (0.056 mL, 0.56 mmol) and A/-(5-chloropyridin-2-yl)-2-amino-3-methoxy-5- 
chlorobenzamide (0.096 g, 0.31 mmol) and the mixture was stirred at ambient temperature. 

15 After 4 days at ambient temperature, the reaction mixture was concentrated in vacuo and 
dissolved in methylene chloride. Trifiuoroacetic acid was added and the reaction mixture was 
stirred for 2 days at ambient temperature. The reaction was quenched with saturated aqueous 
NaHCOa solution and extracted wth methylene chloride. The combined extracts were dried 
over Na2S04. filtered, and concentrated in vacuo. The product was purified by HPLC on a CI 8 

20 Dynamax column with 25-95% acetonitrile in water gradient with 0.1% trifiuoroacetic add to 
afford 0.054 g of A/-(5-chloropyridin-2-yl)-2-[((4-(2-methylaminoethyl)-3-chlorothiophen-2- 
yl)carbonyl)amino]-3-methoxy-5-chIorobenzamide, trifiuoroacetic acid salt, as a white solid; 
NMR (DMSO-deH-FA) 10.9 (s, 1). 9.3 (s, 1). 8.4 (br s. 2). 8.2 (s, 1). 8.1 (d. 1). 7.8 (dd, 1). 7.6 
(s. 1). 7.2 (s. 2). 3.8 (s, 3). 3.1 (br s. 2), 2.9 (m. 2). 2.5 (d. 3) ppm. 

25 H. Other compounds of the invention may be prepared by methods similar to those 

described in this Example and by methods known to tiiose of ordinary skill in the art. 



EXAMPLE 17 

A. To a solution of AK5-chloropyridin-2-yl)-2-[((4-((methylamino)methyl)-3- 
30 chlorothiophen-2-yl)carbonyi)amino]-3-(morpholin-4-yl)-5-chloroben2amide (0.20 g. 0.37 mmol) 
in methylene chloride (5 mL) were added potassium carbonate (0.10 g. 0.74 mmol) and 
cyanogen bromide (5.0 M in acetonitrile. 0.10 mL, 0.50 mmol) and the mixture stirred at 
ambient temperature. After 2 hours, water (1 0 mL) was added and th mixture extracted with 
ethyl acetat (3x20 mL). The combined organics were washed with brine (10 mL), dried ov r 
35 Na2S04. and concentrated in vacuo. Purification by flash chromatography on silica gel 



wo 99/32477 



-205- 



PCT/EP98/07650 



afforded 0.1 g of A/-(5-chloropyridirh2-yl)-2-[((4-((A/-methyl-A/'-cyanoamino)meth^^ 
chlorothiophen-2-yl)carbonyi)amino]-3-(morpholin-4-yl)-5-chlorobenzam . The resulting 
product material was dissolved in toluene (10 mL), and sodium azide (0.058 g. 088 mmol) and 
tributyltin chloride (0.29 g, 0.88 mmol) were added. The mixture was heated at reflux for 2 
5 hours, then cooled to ambient temperature and poured onto brine (10 mL). The mixture was 
extracted with ethyl acetate (3x20 mL) and the combined organics washed with brine (10 mL). 
dried over Na2S04, and concentrated in vacuo. Purification by HPLC on a C18 Dynamax 
column with 20-80% acetonitriie in.yvater gradient with 0.1 % trifiuoroacetic acid afforded /V-(5- 
chloropyridin-2-yl)-2-[((4-((A/-methyl-A/'-(tetra20l-5-yl)amino)methyl)-3-chlorothiophen-2- 
1 0 yl)carbonyl)amino]-3-(morpholin^-y!)-5-chlorobenzamide, trifiuoroacetic acid salt as a white 
solid; NMR (DMSO-d6n"FA) 10.9 (s, 1), 9.5 (s. 1). 8.3 (s, 1), 8.1 (m. 1). 7.9 (m. 1). 7.7 (s. 1), 
7.4 (m. 2). 4,6 (s, 2), 3.7 (m, 4). 3.0 (s. 3). 2.9 (m. 4) ppm. 

B. In a similar manner, the following compounds were made: 
W-(5-chloropyridin-2-yl)-2-I((4-((A/-methyl-/V4tetrazol-5-yl)amino)methyl)-3-chl^ 

15 yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide, trifiuoroacetic acid salt; NMR 

(DMSO-dsH-FA) 10.9 (s. 1). 9.3 (s. 1). 8.3 (s. 1), 8.0 (m. 1). 7.8 (m. 1). 7.6 (s. 1). 7.2 (m. 
2). 4.5 (s, 2). 3.8 (s. 3), 3.0 (s, 3) ppm. 

C. In a manner similar to that described in Paragraph A above. A/-(5-chloropyridin- 
2-yl)-2-[((4-((ethylamino)methyl)-3-chlorothiophen-2-yl)cari3onyl)amino]-3-methoxy-5- 

20 chlorobenzamide (0.60 g. 1.2 mmol) reacted with cyanogen bromide (5 M in acetonitriie, 
0.6 mL. 3.0 mmol) and potassium carbonate (0.56 g, 4.0 mmol) in CH2CI2 to afford A/-(5- 
chloropyridin-2-yl)-2-[((4-((A/-ethyl-A/-cyanoamino)methyl)-3-chlorothiophen-2- 
yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide. This material reacted wth sodium azide 
(0.25 g, 3.8 mmol) and tributyltin chloride (1.3 g. 3.9 mmol) in toluene. Purification by flash 

25 chromatography on silica gel afforded 0.37g (53% yield) of W-(5-chloropyridin-2-yl)-2-[((4-((W- 
ethyhA/-(tetrazol-5-yl)amino)methyl)-3-chIorothiophen-2-yI)carbonyl)amino]-3-methoxy-5- 
chlorobenzamide; NMR (DMSO-de/TFA) 10.9 (s, 1), 9.4 (s. 1), 8.3 (s, 1). 8.1 (m, 1), 7.9 (m. 1). 
7.6 (s. 1). 7.2-7.4 (m, 2), 4.5 (s. 2). 4.0 (m. 2). 3.9 (s, 3). 1.1 (m. 3) ppm. 

D. Other compounds of the invention may be prepared by methods similar to those 
30 described in this Example and by methods known to those of ordinary skill in the art. 



EXAMPLE 18 

A. To a solution of A/-(5-chloropyridin-2-yl)-2-I((4-((A/-(2- 
KxiHrnvyethy!)?m»no)mpihyl)-3-chlorothiophen-2-vl)car^^ 
35 chlorobenzamide (0.2gg. 0.50 mmol ) in MeOH were added cyanogen bromide (5 M in 
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acetonitrile. 0.1 mL, 0.5 mmol) and K2CO3 (0.5g. 3.6 mmol) and th reaction was stirred at 
ambient temperature. After 1 hour, th mixture was poured onto ethyl acetate and H2O, and 
the layers separated. The organic layer was dried over MgS04, and concentrated in vacuo. 
Purification by flash chromatography on silica gel afforded 0.25 g (82% yield) of AK5- 
5 chloropyridin-2-yl)-2-[((4-((2-iminotetrahydrooxazol-3-yl)met^^^ 

yl)carbonyl)amino]-3-(morpholin-4-yl)-5-chlorobenzamide. as a yellow solid; NMR (DMSO- 
dsHTA) 10.9 (s. 1), 9.6 (s, 1). 9.5 (s, 1). 9.2 (s, 1). 7.4-8.4 (m. 6). 4.8 (t. 2). 4.6 (s. 2), 3.7 (t. 2). 
3.6 (s,4), 2.9 (s.4)ppm. 

B. To a solution of AK5-chloropyridin-2-yl)-24((4-(chloromethyl)-3-chlorothiophen- 
1 0 2-yl)carbonyl)aminol-3-methoxy-5-chloroberizamide (0.30 g, 0.59 mmol) in DMF (5 mL) was 

added 2-hydroxy-3-methoxypropylamine (1.0 g, 9.5 mmol) and the mixture was stinred at 
ambient temperature. After 16 hours, the mixture was acidified with trifluoroacetic acid and 
purified by HPLC on a CI 8 Dynamax column with 20*60% acetonitrile in water gradient with 
0.1% trifluoroacetic acid. To a solution of the resulting material in methanol (5 mL) were added 

15 cyanogen bromide (5 M in acetonitrile. 0.1 mL, 0.5 mmol) and K2C03 (0.3 g, 2.2) and the 
reaction was stirred at ambient temperature. After 3 hours, the mixture was partitioned 
between ethyl acetate and water, and the organic layer concentrated in vacuo. Purification by 
HPLC on a C18 Dynamax column with 20-60% acetonitrile in water gradient with 0.1% 
trifluoroacetic add afforded AK5-chloropyridin-2-yl)-2-I((4-((2-imino-5- 

20 (methoxymethyl)oxazolidin-3-yl)methyi)-3Kdilorothiophen-2-yl)cari3onyl)amino]-3-mem 

chlorobenzamide, trifluoroacetic acid salt as a white solid: NMR (DMSO-dg/TFA) 10.9 (s, 1), 
9.6 (s, 1). 9.4 (s, 1). 9.2 (s. 1). 7.2-8.3 (m, 6). 5.2 (s, 1), 4.6 (m, 2). 3.8-4.0 (m, 2). 3.9 (s, 3). 
3.5-3.7 (m, 2). 3.3 (s. 3) ppm. 

C. In a manner similar to that described in Paragraph A above, to a solution of A^- 
25 (5-chloropyridin-2-yl)-2-[((4-((A/'-(2-aminoethyl)amino)methyl)-3-chlorothiophen-2- 

yl)carbonyl)aminol-3-methoxy-5-dilorobenzamide (0.57 g. 1.08 mmol) in methanol (20 mL) 
were added sodium acetate (0,18 g. 2.16 mmol) and cyanogen bromide (0.26 mL of 5 M 
solution in acetonitrile, 1 .29 mmol). After stining for 3 hours at ambient temperature, the 
reaction mixture was concentrated and saturated NaHCOa (aq) was added. The reaction 
30 mixture was extracted with methylene chloride, and the combined extracts were dried over 
Na2S04. The resulting product was filtered, concentrated, and purified by HPLC on a C18 
Dynamax column with 20-95% acetonitrile in water gradient with 0.1% trifluoroacetic acid to 
afford 0.37 g of A/-(5-chloropyridin-2-yl)-2-I((4-((2-imino-tetrahydroimidazol-1-yl)methyl)-3- 
chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chloroben2amide, trifluoroacetic acid salt, as 
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a White solid; NMR (DMSO-deHTA) 10.9 (s, 1), 9.4 (s, 1), 8.3 (s, 1). 8.1 (d. 2), 8.0 (br s, 1). 7.8 
(dd, 1), 7.75 (s. 1), 7.3 (d. 2). 4.5 (s. 2), 3.8 (s, 3), 3.5 (s. 4) ppm. 

0. In a similar manner, the following compounds were made: 
W-(5-chloropyridin-2-yl)-2-[((4-((f/ans-4.5KlimethyI-2Hminoteta 
5 chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorol)en2amide, trifluoroacetic acid 

salt; NMR (DMSO-deTTFA) 9.1 (s, 1). 8.3 (d, 1), 8.0 (d. 1). 7.6 (dd, 1). 7.5 (s. 1). 7.4 (s. 

1). 7,3 (s, 1). 7.2 (d. 1). 7.1 (d, 1), 3.9 (m. 5). 3,6 (d, 1). 3.3 (m, 1), 2.5 (m, 1), 1.2 (d. 3). 

1.1 (d, 3) ppm; 

A/-(5-chloropyridin-2-yl)-2-[((4-((c/s-4,5<limethyl-2-iminotetrahydrooxa2ol-3-^^^ 
1 0 chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5*chlorobenzamide, trifluoroacetic acid 

salt; NMR (DMSa<J6n"FA) 9.1 (d, 2), 8.3 (d, 1), 8.0 (d, 1), 7.6 (dd, 1). 7.5 (s. 1). 7.4 (s. 
1). 7.3 (s. 1), 7.2 (d, 1), 7.1 (d. 1). 3.9 (m. 6). 3.3 (m. 1), 2.7 (m. 1), 1.2 (d, 3), 1.1 (d. 3) 
ppm; 

A/-(5-chloropyridin-2-yl)-24((4-((2-imino-4-oxoimidazolin-1-yl)methyl)-3-chloro^^ 
15 yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide. trifluoroacetic acid salt; NMR 

(DMSO-de/TFA) 10.9 (s. 1). 9.3 (s., 1 ), 8.3 (d, 1), 8.1 (m. 2). 7.7 (d, 1). 7.6 (d. 1). 7.5 
(s. 1), 7.3 (d. 1), 7.2 (d. 1), 4.4 (s, 2). 4.3 (s, 2), 3.8 (s, 3) ppm; 
A/-(5H:hloropyridin-2-yl)-2-[((4-{(2-imino-4-(hydroxymethyl)tetrahydrooxazol-3-yO 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide, trifluoroacetic acid 
20 salt; NMR (DMSO-dgn^FA) 10.9 (s. 1), ). 9.5 (br s. 1). 9.4 (s. 1), 9.2 (br s, 1), 8.3 (S. 1). 

8.1 (d. 1). 8.0 (s. 1). 7.8 (dd. 1), 7.3 (d. 2). 4.8 (m. 2). 4.5 (m. 2), 4.1 (m. 2). 3.8 (s. 3). 
3.7 (d, 1). 3.4 (d. 2) ppm; and 
A/-(5-chloropyridin-2-yl)-24((4-((tetrahydro-2-imino-2H-pyrimidin-1-yl)methyl)-3-^hlorothiophen^ 
2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide, trifluoroacetic acid salt; NMR 
25 (DMSO-denrFA) 10.85 (s, 1). 9.30 (s. 1). 8.30 (d, 1), 8.10 (d, 1). 7.80 (m, 2). 7.65 (s. 1), 

7.20-7.30 (m. 4). 4.45 (s. 2), 3.80 (s, 3). 3.20-3.30 (m. 4). 1.90 (m. 2) ppm. 
E. To a mixture of A/-(5-chloropyridin-2-yl)-2-(((4-((methylamino)methyl)-3- 
chiorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chloroben2amide (1.0g, 2.0 mmol) and 
K2CO3 (0.97 g, 7.0 mmol) in acetonitrile (20 mL) was added cyanogen bromide (0,8 mL of a 5 
30 M solution in acetonitrile, 4.0 mmol). After stining at ambient temperature for 3 hours, the 

reaction was poured into water and extracted with ethyl acetate. The ethyl acetate extract was 
concentrated in vacuo and was purified by flash chromatography on silica gel to give 1.2 g of 
A/-(5-chloropyridin-2-yl)-2-l((4-((A/-methyl-A/-cyanoamino)methyl)-3-chlorothiophen-2- 
yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; NMR (DMSO-dg/TFA) 10.9 (s, 1), 9.4 (s, 1), 
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8.3 (d. 1). 8.1 (m, 2). 7.8 (dd. 1), 7.7 (s, 1), 7.4 (d, 1). 7.3 (d, 1). 4.3 (s. 2), 3.9 (s. 3), 2.9 (s, 3) 
ppm. 

F. Other compounds of the invention may be prepared by methods similar to those 
described in this Example and by methods known to those of ordinary skill in the art 

EXAMPLE 19 

A. To a suspension of Af-(5-chloropyridin-2-yl)-2-I((4-((Af'-methylureido)methyI^^ 
chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide (0.10 g. 0.20 mmol) in 
ethanol (5 mL) was added chloroacetaldehyde diethylacetal (0.3 mL. 2.0 mmol). The mixture 
was heated at reflux for 4 days, then cooled to ambient temperature and poured onto water. 
The mixture was neutralized by addition of saturated NaHCOs solution and the solid collected 
by filtration. Purification by HPLC on a CI 8 Dynamax column with 20-80% acetonitrile in water 
gradient with 0.1% trifluoroacetic add afforded W-(5-chloropyridin-2-yl).2-(((4-((A/'-methyl-/V'. 
(oxazol-2-yl)amino)methyl)-3-dilorothiophen-2-yl)carbonyl)amino]-3-methoxy-5- 
chlorobenzamide, trifluoroacetic acid salt as a white solid: NMR (DMSO-de/TFA) 10.9 (s, 1), 

9.4 (s. 1), 8.4 (d. 1), 8.1 (d. 1). 7.9 (dd. 1), 7.8 (s. 1). 7.6 (s. 1). 7.4 (d, 1). 7.3 (d, 1), 7.0 (s, 1), 

4.5 (s. 2). 3.8 (s, 3). 3.0 (s, 3) ppm. 

B. Other compounds of the invention may be prepared by methods similar to those 
described in this Example and by methods known to those of ordinary skill in the art. 

EXAMPLE 20 

A. To a solution of A/-(4-chlorophenyl)-2-I((3-chIoro-4-((((2- 
hydroxyethoxy)ethyl)amino)methyl)thiophen-2-yl)carbonyl)amino]-5-chlorobenzamide (0.25 g, 
0.46 mmol) in acetonitrile (5 mL) was added fomialdehyde (0.19 mL of a 37% solution in water, 
2.3 mmol). followed by NaCNBHa (0.045 g, 0.69 mmol) and the mixture stin-ed at ambient 
temperature. After 2 hours, the mixture was concentrated of all volatiles in vacuo. Purification 
by HPLC on a CI 8 Dynamax column with acetonitrile in water gradient vwth 0.1% trifluoroacetic 
acid afforded A/-(4-chlorophenyl>-2-[((3-chIoro-4-((A/'-methyl-A/-(2- 
(hydroxyethoxy)ethyl)amino)methyl)thiophen-2-yl)carbonyl)amino]-5-chlorobenzamide, 
trifluoroacetic acid salt as a white solid; NMR (DMSOdeH^FA) 11. 2 (s. 1). 10.8 (s. 1), 9.6 (br s. 

1) . 8.4 (d. 1), 8.3 (s, 1), 7.9 (s. 1). 7.7 (d. 2). 7.6 (d. 1). 7.4 (d, 2). 4.5 (d. 1). 4.3 (d. 1). 3.8 (m. 

2) . 3.5 (m, 4). 3.4 (br s. 1). 2.8 (s. 3) ppm. 

B. In a similar manner, the following compounds were made: 
Af-(5-chloropyridin-2-yI)-24((4-((A/'-methyl-A/'.(2-(hydroxyethox^^ 

chlorothiophen-2-yl)cariDonyl)amino]-3-methoxy-5-chloroben2amide. trifluoroacetic acid 
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salt; NMR (DMSO-d6n"FA) 10.9 (s. 1). 9.6 (br s, 1), 9.5 (s. 1), 8.4 (s, 1). 8.2 (s. 1), 8.1 
(d. 1). 7.9 (d. 1). 7.4 (s. 1), 7.3 (s. 1). 4.5 (d. 1). 4.3 (d. 1). 3.9 (s, 3), 3.8 (m, 2), 3.5 (m. 
4).3.4(brs,2).2.8(s.3)ppm: 
AK5-chloropyridin-2-yI)-2-[((4-((A/-methyl-A/X4-hydroxycydohe^^^ 
5 chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; NMR(CDCl3) 9.1 

(s. 1). 9.0 (s. 1). 7.0-8.2 (m. 6), 4.4 (s. 2). 3.9 (s, 3). 3.6 (m. 1). 3.5 (s. 2). 2.5 (m. 1). 2.2 
(s. 3). 1.8-2.1 (m, 4), 1.4 (m. 4) ppm; 
A^(5-chloropyridin-2-yl)-2-I((4-((A/'-ethyl-A/H(imidazol-2-yl)meth 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide, trifluoroacetic acid 
10 salt; NMR (DMSO-de) 10.90 (s. 1H). 9.30 (s. 1H), 8.35 (d. 1H), 8.10 (d. 1H). 7.90 (dd, 

1H). 7.85 (s, 2H), 7.60 (s, 2H), 7.40 (d, 1H), 7.25 (d, 1H). 4.05 (s, 2H), 3.90 (s. 3H), 
3.60 (s. 2H), 2.50 (q. 2H), 1.00 (t, 3H) ppm; and 
W-{5-chloropyridin-2-yl)-2-I((4-{(A/-ethyl-A/44-(dimethylamino)but-3-yn^ 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide. trifluoroacetic acid 
15 salt; NMR (DMSO-dg) 10.90-10.85 (m. 1H), 9.40-9.30 (m, 1H0. 8.38 (d. 1H). 8.10 (d. 

1H). 7.90 (dd. 1H). 7.65 (s, 1H), 7.60 (s. 1H). 7.39 (d, 1H), 7.25 (d, 1H). 4.42-3.38 (m. 
2H), 3.90 (s. 3H), 3.40-3.25 (m, 2H). 2.50 (s. 3H). 2.10-2.00 (m, 3H). 1.10-0.90 (m, 3H) 
ppm. 

C. A/-(5-chloropyridin-2-yI)-2-l((4-((W'-methy|.W"-ethylureido)methyl)-3- 
20 chlorothiophen-2-yI)carbonyl)amino]-3-(4-(teAf-butoxycarbonyl)pipera2in-1-yl)-5- 

chlorobenzamide. trifluoroacetic acid salt, (^2 g, 2.7 mmol) was dissolved in acetonitrile (40 
mL). and acetaldehyde (-1 mL, 18 mmol) was added, followed by a few drops of acetic acid 
After one hour, a few more drops of acetic acid were added. After several hours, more 
acetaldehyde and acetic acid were added and the reaction mixture allowed to stir for 16 hours 
25 at ambient temperature. More acetic acid (10 mL) was added and the reaction mixture stin-ed 
for one hour, then sodium cyanoborohydride (0.51 g, 8.0 mmol) was added to the reaction 
mixture. The reaction mixture was stirred for one hour, concentrated in vacuo, and the 
residue taken up in ethyl acetate (100 mL). The ethyl acetate layer was washed with 1 M 
sodium bicarbonate (2x50mL), brine (50 mL). dried over MgS04, and concentrated in vacuo. 
30 The crude product was purified by reverse phase preparatory HPLC and lyophilized to give 
0.69 g (28% yield) of the trifluoroacetic acid salt (monohydrate) of the compound, A/-(5- 
chloropyridin-2-yl)-2-[((4-((A/-methyl-A/"-ethylureido)methyl)-3-chlorothiophen-2- 
yl)carbonyl)amino]-3-(4-ethylpiperazin-1-yl)-5-chlorobenzamide. trifluoroacetic acid salt; NMR 
(DMSC-d^-TFA) 10.9 (s. 1), 9 4 (s, IV 8.4 (d, 1), 8.1 (d. 1). 7.9 (dd. 1), 7.5 (s, 1), 7.4 (d. 2). 
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6.4 (br. 1), 4,3 (s. 2), 3.6 (d. 2), 3.4 (d, 2). 3.2 (d, 3), 3,0 (d. 5), 2.8 (s. 3). 1.2 (t. 3), 1.0 (t. 3) 
ppm. 

D. Other compounds of the invention may be prepared by methods similar 
to those described in this Example and by methods known to those of ordinary skill in the art. 

5 

EXAMPLE 21 

A. To a solution of A/-(4-chlorophenyl)-2-(((3-chIoro-5-((4- 
(ethoxycarbonylmethyl)piperazin-1-yl)methyl)thiophen-2-yl)carbonyl)amino^5-chlorobenz^ 
(0.61 g. 1.0 mmol) in 3:1:1 (volume ratio) tetrahydrofuran/methanol/water (35 mL) was added 

10 lithium hydroxide monohydrate (0.12 g. 3.0 mmol). The solution was stinred at amWent 

temperature for 1 hour, then diluted with water (25 mL), adjusted to pH 3 by addition of 1 N HCI 
and concentrated in vacuo to remove the tetrahydrofuran and methanol. The residual oil was 
diluted with acetonitrile, water and trifluoroacettc acid and purified by HPLC on a CI 8 Dynamax 
column with 50-65% acetonitrile in water gradient with 0.1% trjfluoroacetic acid to afford A/-(4- 

15 chlorophenyl)-2-[((3-chloro-5-((4-(carboxymethyl)piperazin-1-yl)methyl)thiophen-2- 

yl)carbonyl)amino>5-chlorobenzamide, trifluoroacetic acid salt as a white solid: NMR (DMSO- 
dsH-PA) 11.2 (s, 1). 10.8 (s. 1), 8.3 (d. 1), 7.9 (d. 1), 7.3-7.7 (m. 6), 4.4 (s, 2) 4.2 (s, 2), 3.4 (br 
s. 4). 3.2 (br s, 4) ppm. 

B. In a similar manner, the following compounds were made: 

20 A/K4-chlorophenyl)-2-[((3-chloro-6-(4-(carboxymethyl)piperazin-1-yl)methylbenzo[6]thien-2- 

yi)carbonyl)amino]-5-chlorobenzamide; (DMSO-de/TFA) 11.4 (s. 1), 10.8 (s. 1), 8.4 (d. 
1). 8.3 (br s. 1). 8.1 (d. 1). 8.0 (d. 1), 7.4-7.7 (m. 6). 4.6 (s. 2). 4.2 (s. 2), 3.5 (br s. 8) 
ppm; 

A/-(5-chloropyridin-2-yl)-2-[((4-((A/-methyl-A/-(2-hydroxyethyl)amino)methyl)-3-chlorothiophen-2- 
25 yl)carbonyt)amino]-3-(4-(carboxy)piperidin-1-yl)-5-chlorobenzamide. trifluoroacetic acid 

salt; NMR (DMSO-de/TFA) 10.9 (s. 1), 9.6 (s. 1). 7.3-8.5 (m, 6). 4.2-4.5 (m, 2). 3.7 (t. 2), 
3.6 (s, 3). 3.0-3.3 (m. 4), 2.6-2.9 (m. 4). 1.6-2.0 (m. 4) ppm; 
A/-(5-chloropyridin-2-yl)-2-[((4-((A/-methyl-A/-(4-trifluoromethyl-5-carboxypyrimidin-2- 
yl)amino)methyl)-3-chlorothiophen-2-yl)carbonyl)amino]-3-(morpholin-4-yl)-5- 
30 chlorobenzamide. trifluoroacetic acid salt; NMR (DMSO-deH'FA) 

10.9 (s. 1). 9.5 (s, 1), 8.9 (m. 1), 8.3 (br s. 1). 8.1 (m, 1). 7.8 (m. 1). 7.6 (m. 1). 7.6 (m. 1), 7.4 
(s. 2). 4.8 (s. 2), 3.6 (m. 4), 3.2 (s. 3). 2.9 (m. 4) ppm; 
A/-(4-chlorophenyl)-2-[((3-chloro-5-carboxythiophen-2-yl)cai1>onyl)amlno]-5K:hlorobenzamide; 
A/-(4-chlorophenyl)-2-[({3-chloro-5-(A/-methyl-/VHcarboxymethyl)amino)methylthiopherh2 
35 yl)carbonyl)amino]-5-chiorobenzamide; and 
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A^(4-chlorophenyl)-2-[((3-chloro-5-(((carboxymethyl)thio)methyl)thio^ 
5-chlorobenzamide. 

C. Other compounds of the invention may be prepared by methods similar to those 
descrit)ed in this Example and by methods known to those of ordinary skill in the art 

5 

EXAMPLE 22 

A. To a suspension of A/-(4-chlorophenyl)-2-[((3-chloro-5-(thiomorpholin-4- 
yi)methylthiophen-2-yl)carbonyl)amino]-5-chlorobenzamide (0.1 g, 0.2 mmol) in methanol (20 
mL) at OX was added a solution of potassium peroxymonosulfate (0.13 g. 0.2 mmol) in water 

10 (5 mL). After 5 minutes, the reaction was quenched by addition of aqueous 5% sodium 
bisulfite solution. The mixture was extracted with methylene chloride/methanol, and the 
organic phase dried over Na2S04 and concentrated in vacuo. Purification by flash 
chromatography on silica gel afforded 0.064 g (62% yield) of A/-(4-chlorophenyl)-2-[((3-chloro- 
5-(1 -(oxo)thiomorpholin-4-yl)methylthiophen-2-yl)carbonyl)aminoJ-5-chloroben2amide, as a 

15 pale yellow powder; NMR (DMSOde/TFA) 1 1.2 (s, 1). 10.7 (s. 1). 8.3 (d. 1), 7.9 (s, 1), 7.7 (m, 
2). 7.6 (m. 1). 7.4 (m, 3). 4.7 (s. 2). 3.7 (m, 2), 3.5 (m. 2), 2.9 (br s, 4) ppm. 

B. In a similar manner, the following compounds were made: 
/V-(4-chlorophenyl)-2-I{(3-chloro-5-((methylsulfinyl)methyl)thiophen-2-yl)carbonyl)amino]-5- 

chlorobenzamide; NMR (DMSO-de) 11.1 (s, 1). 10.8 (s, 1), 8.3 (dd, 1). 7.9 (d, 1), 7.8 
20 (dd. 2). 7.7 (dd, 1), 7.4 (d. 2). 7.2 (s, 1). 4.4 (dd, 2), 3.3 (s, 3) ppm; 

A/-(4-chlorophenyl)-2-[((3-chloro-5-((methylsulfonyl)methyl)thiophen-2-yl)carbonyl)amino]-5- 

chlorobenzamide; NMR (DMSO-de) 11-1 (s, 1), 10.8 (s. 1). 8.3 (br d. 1). 7.9 (s. 1), 7.8- 
7.6 (br m, 3), 7.4 (br d, 2), 7.2 (s, 1), 4.8 (s. 2), 3.0 (s, 3) ppm; 
A/-(4-chlorophenyl)-2-[({3-chloro-5-(((2-(dimethylamino)ethyl)sulfinyl)methyl)thiophen-2- 
25 yl)carbonyl)amino]-5-chlorobenzamide; NMR (DMSO-de) H 'l (s. 1). 10.8 (s. 1). 8.3 (d, 

1). 7.9 (s. 1). 7.7 (d. 2), 7.5 (d. 1). 7.3 (d. 2), 7.2 (s. 1). 4.4 (dd. 2), 3.4 (m, 2), 3.2-2.8 
(m. 2), 2.7 (s. 6) ppm; 

A/-(4-chlorophenyl)-2-[((3-chloro-4-((methylsutfonyl)methyl)thiophen-2-yl)carbonyl)amino]-5- 
chlorobenzamide; NMR (DMSO-dg) 11.1 (s. 1). 10.8 (s. 1). 8.3 (d, 1), 8.1 (s. 1). 7.9 (s. 
30 1), 7.7 (d. 2). 7.6 (dd, 1), 7.4 (d, 2). 4.6 (s, 2). 3.0 (s. 3) ppm; 

/V-(4-chlorophenyl)-2-I((3-chloro-4-((methylsulfinyl)methyI)thiophen-2-yl)carbonyl)amino]-5- 
chlorobenzamide; NMR (DMSO-de) 11.1 (s. 1). 10.7 (s. 1), 8.3 (d. 1). 7.9 (s. 1), 7.8 (s, 
1). 7.7 (d. 2), 7.6 (dd. 1), 7.4 (d, 2). 4.1 (dd. 2). 2.5 (s. 3) ppm; and 
.V (4 ch!crcpheny!)-2-I((?-chJom-5-(1 .1 .4-tri(oxo)thiomorpholin-4-yl)methylthiophen-2- 
35 yl)carbonyl)amino]-5-chlorobenzamide. 
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C. To a solution of AH5K*iloropyridin-2-yl)-2-[((4-(chloromethyl)-3-chlorothiop 
2-yl)carbonyl)amino^3-methoxy-5-chlorobenzamide (2.0 g. 4.0 mmol) in DMF (40 mL) was 
added sodium thiomethowde (1.4 g, 20 mmol). The mixture was stin^ at ambient 
temperature for 16 hours, then poured onto ice water (200 mL), filtered, and dried to give 1.55 

5 g crude product, AK5-chloropyridin-2-yl)-2-[((4-((methyfthio)methyl)-3-c^ 

yt)cari3onyi)amino]-3-methoxy-5-chlorot)enzamide. To a solution of the product in CH2CI2 (30 
mL) at -20''C was added 3-chloroperoxyt)enozic add (mCPBA) (0.71 g, 3.3 mmol) in two equal 
portions. After 2 hours, the reaction was poured onto Ice water (200 mL). The resulting solid 
was collected by filtration and washed with CH2CI2 (30 mL) and THF (5 mL) to afford 0.72 g 
10 (34% yield) of /V-(5-chloropyridin-2-yl)-2-[((4-((methylsulfinyl)methyl)-3-^ 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide, as a tan solid; NMR (DMSO-ds/TFA) 10.9 
(s. 1). 9.4 (s. 1). 8.3 (s. 1). 8.1 (d. 1), 7.9 (d, 1), 7.8 (s. 1). 7.4 (s. 1), 7.3 (s. 1). 4.2 (d. 1). 4.0 (d, 
1). 3.9 (s. 3). 2.6 (s. 3) ppm. 

D. In a similar manner, the following compound was made: 

15 A^(4-<:hlorophenyl)-2-I((3-chloro-5K((methoxycarbonylmethyl)sulfinyl)methyl)t^ 
yi)carbonyl)amino]-5-chlorobenzamide. 

E. In a manner similar to that described in Paragraph C above, A/-(5-chloropyridin- 
2-yl)-2-I((4-(chloromethyl)-3-chlorothiophen-2-yl)cariDonyl)amlnol--3-methox^^ 
chlorobenzamide (0.20 g, 0.42 mmol) reacted with morpholine (0.18 mL, 2.1 mmol), followed 

20 by mCPBA (0.24 g. 0.84 mmol) to afford /V-{4-chlorophenyl)-2-[((3-chloro-4-((4-oxomorpholin-4- 
yl)methyl)thiophen-2-yl)carbonyl)amino3-5-chlorobenzamide. Purification by HPLC on a CI 8 
Dynamax column with 20-80% acetonitrile in water gradient with 0.1% trifluoroacetic acid 
afforded the trifluoroacetic add salt as a white solid; NMR (DMSO-de/TFA) 1 1.2 (s. 1). 10.8 (s, 
1), 8.4 (d. 1). 8.3 (s. 1). 7.9 (s, 1). 7.7 (d. 2). 7.6 (d. 1). 7.4 (d. 2), 4.9 (s. 2), 3.9 (m. 6). 3.5 (m. 

25 2) ppm. 

F. In a similar manner, the following compound was made: 
Wr(5-chloropyridin-2-yl)-2-I((4-(((2-hydroxyethyl)sulfinyl)methyl)-3-chlorothiophen-2- 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; NMR (DMSO-de/TFA) 10.8 (s, 1), 
9.4 (s. 1). 8.3 (d, 1), 8.1 (d. 1), 7.8 (m. 1). 7.3 (s, 1), 7.2 (s, 1). 4.2 (d. 1), 4.0 (d. 1). 3.9 
30 (s, 3), 3.8 (m. 2). 2.9 (m, 1). 2.8 (m. 1) ppm. 

G. Other compounds of the invention may i^e prepared by methods similar to those 
described in this Example and by methods known to those of ordinary skill in the art. 
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EXAMPLE 23 

A. A solution of A^(5-chloropyridin-2-yl)-2-[((4-((/V'-methyl-W''-e%^ 
chlorothiophen-2-yl)carbonyl)amino]-3-(4-(tert-butoxycaitonyl)pipe 
chlorobenzamide (4.7 6.5 mmol) in methylene chloride (30 mL) and trifiuoroacetlc acid (3 

5 mL) was stirred at ambient temperature. After one hour, additional trifluoroacetic acid (10 mL) 
was added and the reaction stirred for an additional 3 hours. The mixture was then 
concentrated and dried in vacuo to W-(5-chloropyridin-2-yl)-2-[((4-((A/-methyl-A/''- 
ethylureido)methyl)-3-chlorothiophen-2-yl)carbonyl)amino]-3-(piperazin-'1-yl)-5- 
chlorobenzamtde, trifluoroacetic acid salt as a light brown oil; NMR (DMSO-de): 10.9 (s, 1). 9.4 
10 (s. 1). 8.3 (d. 1), 8.1 (d, 1), 7.9 (dd, 1). 7.5 (s, 1). 7.4 (s, 2), 4.3 (s. 2), 3.1 (m. 10). 2.8 (s, 3), 1.0 
(t, 3) ppm. 

B. Other compounds of the invention may be prepared by methods similar to those 
described In this Example and by methods known to those of ordinary skill in the art. 

EXAMPLE 24 

A. A/-(4-chlorophenyl)-2-[((3-chloro-4-(((2,2-dimethyldioxolan-4- 
yl)methoxy)methyl)thiophen-2-yl)carbonyl)amino]-5-chlorobenzamide 9955 (0.10 g, 0.17 mmol) 
was stirred in a mixture of 1 M HCI (1.0 mL) and THF (1 .0 mL) at ambient temperature. After 
16 hours, the mixture was poured onto water and extracted with ethyl acetate. The organic 
layer was dried over Na2S04 and concentrated in vacuo. Purification by HPLC on a CI 8 
Dynamax column with acetonitrile in water gradient with 0.1% trifluoroacetic acid afforded A/-(4- 
chlorophenyl)-2-[((3-(2,3-dihydroxypropoxy)methylthiophen-2-yl)carbonyl)amino]-5- 
chlorobenzamide; NMR (DMSO-de) 110 (s. 1), 107 (s, 1). 8.3 (d, 1). 7.9 (d, 2), 7.7 (d, 2). 7.6 
(d. 1). 7.4 (d, 2). 4.4 (s. 2), 3.5 (m. 1). 3.4 (m, 1), 3.3 (m, 2) ppm. 

B. Other compounds of the invention may be prepared by methods similar to those 
described in this Example and by methods known to those of ordinary skill in the art. 

EXAMPLE 25 

A. A solution of A/-(5-chloropyridin-2-y!)-2-[((4-cyano-3-chlorothiophen-2- 
30 yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide (0,10 g, 0.21 mmol) in absolute ethanol 

(15 mL) was cooled to -78*C and HCI(g) was bubbled through the mixture for 15 minutes. The 
resultant mixture was stirred at ambient temperature in a sealed vessel for 20 hours, then 
concentrated of all volatiles in vacuo without heating. The residue was dissolv d in absolute 
eliianoi (10 n.L) and treated v;:th 1 .2-di3r-.:p.ceth2P.e (0.14 .^L, 2.1 mmo!) at After 1 hour 



15 



20 



25 
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the mixture was cooled to ambient temperature and concentrated in vacuo. Purification by 
chromatography on silica gel. followed by iy philization from aqueous trifluoroacetic add 
afforded /V-(5-chloropyridin-2-yl)-2-I((4-C!mida2olin-2^ 

3-methoxy-5-chloroben2amide, trifluoroacetic acid salt as a yellow solid; NMR (CDCia) 10.9 (s. 
5 1). 10.4 (s, 1). 9.7 (s. 1). 8.6 (s, 1). 8.3 (d, 1). 8.1 (d. 1). 7.9 (d. 1), 7.3 (d. 2). 4,0 (s. 4), 3.9 (s, 
3) ppm. 

B. Other compounds of the invention may be prepared by methods similar to those 
described in this Example and by methods known to those of ordinary skill in the art. 

10 EXAMPLE 26 

A. To a solution of /V-(5-chloropyridin-2-yl)-2-[((4-(chloromethyl)-3-chlorothiophen- 
2-yl)carbonyl)amino]-3-methoxy-5-chloroben2amide (0.093 g, 0.19 mmol) in methylene chloride 
(4.0 mL) was added mCPBA (0.044 g. 0.20 mmol) The reaction mixture was stirred at ambient 
temperature for 16 hours. The mixture was poured into ethyl acetate (20 mL) and washed with 

15 saturated aqueous sodium bicarbonate (2x5 mL). The organic layer was dried and 

concentrated in vacuo to give the crude pyridine A/-oxide. The cmde material was dissolved in 
DMF (3.0 mL) and trimethylethylene diamine (0.1 15 mL. 0.9 mmol) was added. The reaction 
was stirred for 16 hours at ambient temperature and poured into water and ethyl acetate. The 
ethyl acetate layer was washed with water (2x2 mL) and concentrated. Purification by HPLC 

20 on a CI 8 Dynamax column with acetonitrile in water gradient with 0.1 % trifluoroacetica add 
afforded 0.028 g of A/-(5-chloropyridin-2-yl)-2-I((4-((A/'-methyl-A/H2- 
(dimethylamino)ethyl)amino)methyl)-3-chlorothiophen-2-yl)cartDonyl)amino]-3-methoxy-5- 
chlorobenzamide A/-oxide, trifluoroacetic acid salt; NMR (DMSO-dg/TFA) 10.6 (br s, 1). 9.8 (s. 
1), 8.6 (d. 1). 8.3 (d, 1). 8.2 (s. 1). 7.6 (dd. 1). 7.4 (dd. 2), 4.4 (s, 2). 3.9 (s. 3). 3.6 (s. 4). 2.9 (s. 

25 6). 2.8 (s, 3) ppm. 

B. Other compounds of the invention may be prepared by methods similar to those 
described in this Example and by methods known to those of ordinary skill in the art. 



EXAMPLE 27 

30 A. Hydroxylamine hydrochloride (0.58 g. 8.3 mmol) was dissolved in a solution of 

sodium methoxide prepared by dissolving sodium (0.17 g) in methanol (50 mL). A/-(5- 
chloropyridin-2-yl)-2-[((4-cyanomethyl-3-chlorothiophen-2-yl)carbonyl)aminol-3-methoxy-5- 
chlorobenzamide (2.56 g. 5.2 mmol) and additional methanol (30 mL) were then added. The 
reaction mixture was refluxed for 16 hours, then a solution of hydroxylamine hydrochloride 

35 (0.67 g, 9.6 mmol) in sodium methoxide (0.20 g sodium. 25 mL methanol) was added. The 
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reaction mixture was refluxed for 24 hours, then a solution of hydroxylamine hydrochloride 
(0.63 g, 9.1 mmol) in sodium methoxide (0.19 g sodium, 60 mL methanol) was added. The 
reaction mixture was refluxed for an additional 24 hours, filtered hot, concentrated in vacuo, 
and dried under vacuum. Purification by HPLC on a C18 Dynamax column with 20-70% 
5 acetonitrile in water gradient with 0.1 % trifluoroaoetic acid gave Af-(5-chloropyridin-2-yl)-2-[((4- 
(2-amino-2-(hydroxyimino)ethyO-3-chlorothiophen-2-yi)cartx)nyl)amino]-3-methoxy-5- 
chlorobenzamide, trifluoroacettc add salt, as a white solid; NMR (DMSO-de) 10.9 (s, 1). 9.4 (d, 
1), 8.9 (br. 1). 8.4 (d. 1). 8.1 (d. 1). 7.9 (dd. 1), 7.8 (s, 0.5). 7.7 (s. 0.5). 7.4 (d. 1). 7.2 (d. 1), 3.9 
(s, 3). 3.7 (s, 2) ppm. 
10 B. In a similar manner, the following compound was made: 

A/-(5-chloropyridin-2-yl)-24((4-(A/WTiethyl-/V"-4iydroxyguanidino)methyl-3-chloroth 

yl)carbonyl)amtno}-3-methoxy*5-chlorobenzamide, trifluoroacetic acid saK; NMR 
(DMSO-deH-FA) 10.9 (s, 1). 10.6 (s. 1). 9.4 (s.. 1 ), 8.4 (d, 1). 8.1 (m. 2), 7.9 (dd. 1), 7,7 
(s. 1). 7.4 (d. 1), 7.3 (d. 1), 4.5 (s. 2), 3.9 (s. 3). 3.0 (s, 3) ppm. 
15 C. Other compounds of the invention may be prepared by methods similar to those 

described in this Example and by methods known to those of ordinary skill in the art. 

EXAMPLE 28 

A. To /\/-(5-chloropyridin-2-yl)-2-[((4-(chloromethyl)-3-chlorothiophen-2- 

20 yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide (1.5 g, 3.0 mmol) in DMF (15 mL). was 

added ethylene diamine (0.09 g. 15 mmol) at ambient temperature. After 2 hours, the reaction 
was poured into water and extracted with ethyl acetate. The ethyl acetate solution was dried 
(NaS04) and concentrated in vacuo to afford the crude amine adduct. To the adduct was 
added triethyl orthoformate (1.33 g, 9 mmol) in acetic acid (20 mL). After stirring at ambient 

25 temperature for 1 hour, the reaction was poured into water and extracted with ethyl acetate. 
The ethyl acetate layer was dried (NaS04), concentrated in vacuo, and purified by HPLC on a 
C18 Dynamax column with acetonitrile in water gradient with 0.1% trifluoroacetic acid to afford 
0.87 g of /V-(5-chloropyridin-2-yl)-2-[((4-((imidazolin-1-yl)methyl)-3-chlorothiophen-2- 
yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide (870 mg). trifluoroacetic acid salt; NMR 

30 (DMSO-deH-FA) 10.9 (s, 1). 10.3 (s.. 1 ). 9.4 (s, 1). 8.6 (d. 2). 8.3 (d. 1). 8.1 (d. 1), 7.8 (dd. 1). 
7.3 (d. 1), 7.2 (d. 1). 4.6 (s. 2). 3.7'-3.9 (m. 7) ppm. 

B. in a similar manner, the following compound was made: 
A/-(5-chloropyridin-2-yl)-2-I((4-((5-hydroxy-1,4.5,6-tetrahydropyrimidin-1-yl)methyl)-3- 

chlorothiophen-2-yl)cariDonyl)amino]-3-methoxy-5-chlorobenzamide, trifluoroacetic acid 
35 salt; NMR (DMSO-deH'FA) 10.9 (s. 1), 9.9 (s.. 1 ), 9.4 (s. 1). 8.5 (d. 1). 8.4 (d, 1), 8.1 (d. 
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1). 8.0 (s. 1). 7.8 (dd, 1), 7.3 (d. 1). 7.2 (d. 1). 4.6 (m. 2). 4.62 (br s. 1). 3.9 (s. 3), 
3.1-3.6 (m, 4) ppm. 

C. Other compounds of the invention may be prepared by methods similar to those 
described in this Example and by methods known to those of ordinary skill in the art. 

5 

EXAMPLE 29 

A. To a mixture of A/-(5-chloropyridin-2-yl)-2-I((4-((2-aminoimidazol-1 -yl)methyl)-3- 
chlorothiophen-2-yl)carbonyI)amlno]-3-methoxy-5-chlorobenzamide (0.053 g. 0.96 mmol) and 
sulfuric acid (0.10 g, 1.06 mmol) in methanol (10 mL) was added A/-chIorosuccinimide (0.192 g, 

10 1 .43 mmol). After stirring at ambient temperature for 6 hours, the reaction was poured into 
water and extracted with ethyl acetate. The ethyl acetate extract was dried over sodium 
sulfate, concentrated in vacuo, and purified by flash chromatography on silica gel to give 0.33 g 
of/V-(5-chloropyridin-2-yl)-2-I((4.((c/s-4.5-dimethoxy-2-iminotetrahydroimidffi^^ 
chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; NMR (CDCI3) 9.0 (d, 2). 

15 8.3 (d. 1). 8.1 (d. 1). 7.7 (dd. 1). 7.5 (s. 1). 7.3 (d, 1), 7.1 (d, 1), 6.0 (br s. 1). 4.8 (m. 2). 4.6 (d. 
1). 4.3 (d. 1). 3.9 (s, 3), 3.4 (s, 3). 3.3 (s, 3) ppm. 

B. Other compounds of the invention may be prepared by methods similar to those 
described in this Example and by methods known to those of ordinary skill in the art 

20 EXAMPLE 30 

A. To a solution of A/-{5-chIoropyridin-2-yl)-2-(((4-((A/'-(2-aminoethyl)amino)methyl)- 
3-chlorothiophen.2-yl)carbonyl)aminol-3-methoxy-5-chlorobenzamide (0.64 g, 1.2 mmol) and 
triethylamine (0.31 g, 3.1 mmol) in dichloromethane (20 mL) at OX was added POCI3 (0.14 g , 
0.923 mmol). The reaction was allowed to warm to ambient temperature and stirred for 16 

25 hours. The reaction was quenched with methanol, concenti^ted in vacuo, and purified by 
HPLC on a C1 8 Dynamax column with acetonitrile in water gradient with 0.1 % trifluoroacetic 
acid to afford 0.13 g of A/-(5-chloropyridin-2-yl)-2-I((4-(((2- 

dimethylphosphoramidoethyl)amino)methyl)-3-chlorothiophen-2-yl)carbonyl)amino]-3-mettioxy- 
5-chloroben2amide, trifluoroacetic acid salt; NMR (DMSO-de/TFA) 10.9 (s. 1), 9.4 (s, 1), 8.9 (br 
30 s. 1), 8.4 (d. 1). 8.2 (d. 1), 8.1 (s. 1), 7.9 (dd. 1). 7.4 (s. 1). 7.3 (s. 1). 4.2 (s. 2), 3.9 (s, 3). 3.6 
(s. 3), 3.55 (s. 3). 3.1 (m. 4) ppm. 

B. Other compounds of the invention may be prepared by methods similar to those 
described in tills Example and by m thods known to those of ordinary skill in th art. 
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EXAMPLE 31 

A, To a mixture of /V-(5-chloropyridin-2-yl)-2-[((4-((methylamino)methyl)^^ 
chlorothiopher^2-yl)Mrbonyl)aminoh3-methoxy-5-chlorobenza^ (0.70 g, 1 .4 mmol) and 
triethylamine (0.16 g. 15 mmol) in dichloromethane (7 mL) was added ethylene 
chlorophosphate (0.19 g. 1.5 mmol) at 0*C. The reaction was allowed to wami to ambient 
temperature and stirred for 2 hours. The reaction was then quenched with methanol. The 
reaction mixture was poured Into water and extracted with ethyl acetate. The ethyl acetate 
extract was concentrated in vacuo and purified by flash chromatography on silica gel to give 
0.70 g of W.(5<hloropyridin-2-yl)-24((4-((yV'-methyl-/V'-(1.3.2-<lioxaphospholan-2^ 
yl)amino)methyl)-3-ch!orothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chloroben2am NMR 
(DMSO-deH-FA) 10.9 (s, 1), 9.4 (d. 1). 8.3 (d, 1). 8.1 (d. 1), 7.9 (dd. 1). 7.7 (s, 1), 7.4 (d. 1), 7.3 
(d. 1). 4.4 (m, 4). 4.2 (d. 2), 3.9 (s, 3). 2.6 (d. 3) ppm. 

B. Other compounds of the invention may be prepared by methods similar to those 
described in this Example and by methods known to those of ordinary skill in the art. 

EXAMPLE 32 

A. A mixture of W-(5-chloropyridin-2-yl)-2-[((4-((Ar-(2-aminoethyl)amlno)methyl)-3- 
chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chloroben2amlde (1.5 g, 2.9 mmol) and 
triethyl orthochloroacetate (1.3 g, 8.6 mmol) in acetic acid (10 ml) was stirred at ambient 
temperature for 16 hours. The solvent was removed in vacuo and the resulting residue was 
purified by HPLC on a CI 8 Dynamax column with acetonitrile in water gradient with 0.1% 
trifluoroacetic acid to afford 0.14 g of A/-(5-chloropyridin-2-yl)-2-[((4-((2- 
(chloromethyi)imidazolin-1-yI)methyl)-3-chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5- 
chlorobenzamide, trifluoroacetic acid salt. The product (0.14 g, 0.24 mmol) was treated with 
tetrabutylammonium cyanide (0,097 g, 0.36 mmol) in acetonitrile (3 mL) and the mixture stin-ed 
at ambient temperature for 16 hours. It was then purified directly by HPLC on a CI 8 Dynamax 
column with acetonitrile in water gradient with 0.1% trifluoroacetic acid to afford 0.020 g of A/- 
(5-chloropyridin-2-yl)-2-l((4-((2-(cyanomethyl)imidazolin-1-yl)methyl)-3-chlorothiophen-2- 
yl)carbonyl)amino]-3-methoxy-5-chloroben2amide, trifluoroacetic acid salt; NMR (DMSO- 
defTFA) 10.9 (s, 1), 9.8 (br s. 1). 9.4 (d. 1). 8.4 (d, 1), 8.2 (d. 1). 8.1 (s. 1). 7.9 (dd. 1). 7.4 (d. 
1). 7.3 (d. 1), 4,7 (s. 2). 4.5 (br s, 2), 3.7-3.9 (m. 7) ppm, 

B. Other compounds of the invention may be prepared by methods similar to those 
d scribed in this Example and by methods known to those of ordinary skill in th art. 
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EXAMPLE 33 

A. A mixture of A^(5-chloropyridin-2-yI)-2-[((4-((2-(methyithio)imid - 
yl)methyl)-3<*lorothiophen-2-yl)carbonyl)aminoh3-metho^^ (0.60 g. 1.03 
mmol) and 2-aminoethanol (0.18 g, 3.1 mmol) was refluxed in isopropanol for 16 hours. After 

5 removal of the solvent in vacuo, the resulting crude product was purified by HPLC on a CI 8 
Dynamax column with acetonitrile in water gradient with 0.1% trifluoroacetic acid to afford 0.13 
g of AK5Krfiloropyridin-2-yl)-2^((4-((2-((2-hydroxyethyl)imino)tetrahy 
chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide. trifluoroacetic add salt; 
NMR (DMSO-danTA) 10.9 (s. 1). 9.4 (d, 1), 8.4 (br s. 2), 8.3 (d, 1), 8.1 (d. 1), 7.7 (m, 1). 7.6 (s, 
10 1), 7.3 (d, 1). 7.2 (d. 1). 4.5 (s, 2). 3.9 (s; 3). 3.4 --3. 7 (m, 6). 3.2-3.35 (m, 2) ppm, 

B. A mixture of W-(5-chloropyridin-2-yl)-2-[((4-{(2-(methylthio)imlda2olin-1- 
yl)methyl)-3-chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide (0.88 g, 1.5 
mmol). glycinamide hydrochloride (0.33 g, 3.0 mmol) and diisopropylethylamine (0.49 g. 3.8 
mmol) in DMF was stirred at 75-80*C for 10 hours. The reaction was then poured into water 

15 and extracted with ethyl acetate. The ethyl acetate layer was dried over sodium sulfate, 
concentrated in vacuo, and purified by HPLC on a C18 Dynamax column with acetonitrile in 
water gradient with 0.1% trifluoroacetic acid to afford 0.47 g of Af-(5-chloropyridin-2-yl)-2-[((4- 
((2-(((aminocarbonyl)methyI)imino)tetrahydroimlda20l-1-yl)methyl)-3-chlorothiophen-2- 
yl)cariDonyl)amino]-3-methoxy-5-chlorobenzamide. trifluoroacetic add salt; NMR (DMSO- 

20 deTTFA) 9.4 (d. 1), 8.6 (br s. 2). 8.2 (d, 1). 8.1 (d. 1). 7.6 (m. 2). 7.4 (br s. 1). 7.2 (br s, 1), 4.5 
(s. 2), 3.9 (s. 5), 3.6 (m. 4) ppm. 

C. Other compounds of the invention may be prepared by methods similar to those 
described in this Example and by methods known to those of ordinary skill in the art. 

25 EXAMPLE 34 

A. A mixture of A/-(5-chloropyridin-2-yl)-2-I((4-(chloromethyl)-3-chlorothiophen-2- 
yl)carbonyI)amino]-3-methoxy-5-chlorobenzamide (1,0 g, 2.0 mmol) and 2-fomiylimida2ole (12 
g. 12.5 mmol) in DMF was stirred at 110°C for 10 hours. After cooling to ambient temperature, 
the reaction mixture was poured into water and extracted vnth ethyl acetate. The ethyl acetate 
30 extrad was concentrated in vacuio and purified by flash chromatography on silica gel to give 
the imidazole addud. To the imidazole addud in methanol (10 mL) at O^^C was added NaBH4 
until thin layer chromatography indicated the completion of the reaction. The reaction was 
poured into water and extraded with ethyl acetate. The ethyl acetate extrad concentrated in 
vacuo and purified by HPLC on a C18 Dynamax column with acetonitrile in water gradient with 
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0.1% trifluoroacetic acid to afford to give 0.21 g of A/-<5-chloropyridin-2-yl)-2-[((4-((2- 
(hydroxymethyl)irnidazol-1-yl)m thyl)-3-chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5- 
chlorobenzamide, trifluoroacetic add salt; NMR (DMSO-de/TFA) 10.9 (s, 1). 9.4 (d, 1). 8.3 (d. 
1). 8.1 (d. 1). 7.9 (m, 2), 7.6 (s. 2). 7.35 (d. 1), 7.25 (d. 1). 5.4 (s, 2). 4.8 (s, 2), 3.9 (s. 3) ppm. 
5 B. Other compounds of the invention may be prepared by methods similar to those 

described in this Example and by methods known to those of ordinary skill in the art. 

EXAMPLE 35 

A. /V-(5-Chloropyridin-2-yl)-2-K(4-((W'-methyl-A/'.(2-nitro-1. 

10 methylthloethenyl)amino)methyl)-3-chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5- 

chlorobenzamide (0.185 g, 0.30 mmol) was dissolved in DMF (3 mL) under nitrogen. A 2.0 M 
solution of methylamine in THF (0.75 mL, 1.5 mmol) was added. The reaction mixture was 
stinted at ambient temperature for 16 hours, then poured into water (50 mL). The aqueous 
layer was extracted with ethyl acetate (3x30 mL). The combined organic layers were washed 

15 with water (3x40 mL), brine (40 mL), dried over magnesium sulfate, concentrated in vacuo, and 
dried under vacuum. Purification by HPLC on a CI 8 Dynamax column with acetonitrile in water 
gradient with 0.1% trifluoroacetic acid afforded A/-(5-chloropyridin-2-yl)-2-I((4-((A/-methyl-A/-(2- 
nitro-1-(methylamino)ethenyl)amino)methyl)-3-chlorothiophen-2-yl)carbonyl)amino]-3-m 
5-chlorobenzamide, trifluoroacetic acid salt, as a mixture of geometric isomers; NMR (DMSO- 

20 de) 10.9 (d. 1). 9.6 (br. .5), 9.4 (s, 1), 8.8 (br. .5), 8.4 (d, 1). 8.1 (d, 1), 7.9 (dd. 1), 7.85 (s. 0.33). 
7.75 (s, 0.33), 7.7 (s. 0.33), 7.4 (d, 1). 7.2 (d. 1), 6.2 (s, 1), 4.9 (s, .67), 4.7 (s. .67), 4.4 (s. .67), 
3.9 (s. 3), 3.3 (s, 1), 3.2 (s. 1), 3.1 (d, 1), 3.0 (d, 1). 2.9 (d. 1), 2.8 (s, 1) ppm. 

B. In a similar manner the following compound was made: 
A/-(5-chloropyridin-2-yl)-2-[((4-(A/-methyl-W'-(2-aminoethyl)-/V'''-cyanoguanidino)methy^ 

25 chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide. trifluoroacetic acid 

salt; NMR (DMSO-ds/TFA) 10.9 (s, 1), 9.4 (s. 1), 8.3 (s, 1), 8.1 (d. 1), 7.9 (dd, 1), 7.8 (br 
s, 2). 7.7 (s. 1). 7.3 (d, 2), 7.2 (s. 1), 4.6 (s. 2), 3.8 (s, 3). 3,5 (m. 2), 2.9 (br s. 5) ppm. 

C. To a solution of A/-(5-chloropyridin-2-yI)-2-[((4-((A/-methyl-W- 
(methylthio(cyanoimino)methyl)amino)methyl)-3-chlorothiophen-2-yl)carbonyl)amino]-3- 

30 methoxy-5-chlorobenzamide (0.1 g. 0,17 mmol) in DMF (10 mL) was added methylamine 
(0.84 mL of a 2 M solution in THF, 1.7 mmol). After stirring for 16 hours at ambient 
temperature, the reaction mixture was concentrated in vacuo to remove THF. poured into water 
and filtered. The resulting solid was purified by silica gel chromatography using 1-6% methanol 
;r. methylene chloride gradient fniiowed by precipitation from CH2CI2 and hexane to afford 

35 0.072 g of W-(5-chloropyridin-2-yl)-2-I((4-(A/;/V''-dimethyl-/V"'-cyanoguanidino)methyl-3- 
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chlorothiophen-2-yl)carbonyl)aminol-3-memoxy-5-chlorobenza , as a white solid; NMR 
(DMSO-deHTA) 10.9 (s, 1), 9.4 (s. 1). 8.3 (s. 1). 8.1 (d. 1), 7.9 (dd. 1). 7.6 (s. 1). 7.4 (s. 1). 7.3 
(s. 1). 7.2 (br d, 1). 4.5 (s. 2). 3.8 (s, 3), Z9 (d. 3). 2.85 (s. 3) ppm. 

D. Other compounds of the Invention may be prepared by methods similar to those 
described in this Example and by methods known to those of ordinary skill in the art. 

EXAMPLE 36 

A. Dimethylamine (40% aqueous, 0.51 mL, 4.1 mmol) was dissolved in DMF (2 mL) 
under nitrogen, and A/-(5-chloropyridin-2-yl)-24((4-((5-trichloromethyl-1,2 
yl)methyl)-3-ch!orothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide (0.151 g, 
0.23 mmol) was added. The reaction mixture was stirred for 40 minutes at ambient 
temperature, then poured into water (40 mL). The aqueous layer was extracted with ethyl 
acetate (3x25 mL). The combined organic layers were washed with water (3x25 mL), brine (25 
mL), dried over magnesium sulfate, concentrated in vacuo, and dried under vacuum. The 
crude product was purified by flash chromatography on silica gel, eluting with 75% ethyl 
acetate/ hexanes to afford A/-(5-chloropyridin.2-yI)-24((4-((5-(dimethylamino)-1,2,4-oxa^^^ 
yl)methyl)-3-chlorothiophen-2-yl)cari3onyl)amino]-3-methoxy-5-chlorobenzamide; NMR (DMSO- 
ds) 10.9 (br. 1). 9.4 (br. 1). 8.4 (d, 1), 8.1 (d. 1). 7.9 (dd. 1), 7.8 (s, 1), 7.4 (d. 1). 7.2 (d, 1), 3.9 
(s, 3). 3.8 (s. 2). 3.0 (s. 6) ppm. 

B. In a similar manner, the following compound was prepared: 
W-(5<hloropyridin-2-yl)-2-[((4-((5-amino-1,2.4-oxadia2ol-3-yl)methyl)-3-chto 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; NMR (DMSO-ds) 10.9 (s, 1), 9.4 (s. 
1). 8.4 (d. 1). 8.1 (d. 1). 7.9 (dd, 1). 7.7 (s, 3), 7.4 (d, 1). 7.2 (d. 1). 3.9 (s. 3), 3.8 (s. 2) 
ppm. 

C. Other compounds of the invention may be prepared by methods similar to those 
described in this Example and by methods known to those of ordinary skill in the art. 

EXAMPLE 37 

A. /V-(4-chlorophenyl)-2-[(({4,5)'nitro-3-methylthiophen-2-yl)carbonyl)amino]-5- 
chlorobenzamide (1 g , 2.1 mmol) was stin-ed in a 4:1 ethanol/water solution (43 mL). To this 
solution was added iron (0.59 g, 10.6 mmol). and ammonium chloride (5.0 eq.) and the reaction 
mixture was refluxed for 1 hour. The reaction mixture was cooled to ambient temperature, 
filtered through Celite®. and the Celite® layer was washed with methylene chloride and ethyl 
acetate. The filtrate was washed with aqueous sodium bicarbonate, water and dried over 
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sodium sulfate to afford a rust-colored solid, 0.71 g (75% yield). Purification by flash 
chromatography on silica, eluting with 1:1 ethyl acetate/hexanes afforded Ar-(4-chlorophenyl)-2- 
[((5-amino-3-methylthiophen-2-yl)carbonyl)aminol-5-chlorobenzamide; NMR (DMSO-de/TFA) 
10.7 (s. 1). 10.6 (s. 1). 8.4 (d. 1), 8.0 (s, 1), 7.8 (d. 2). 7.6 (d, 1), 7.4 (d. 2), 5.8 (s, 1) 2.4 (s, 3) 
5 ppm, and A/-(4-chlorophenyl)-2-K(4-amino-3-methytthiophen-2-yl)carbonyl)aminoJ-5- 
chlorobenzamide. 

B. To a solution of /V-(4-chlorophenyl)-2-[((5-amino-3-methylthiophen-2- 
yl)carbonyl)amino]-5-chlorobenzamide (0.05 g, 0.114 mmol) in pyridine (3 mL) at O^C was 
added acetyl chloride (0.009 mL, 0.125 mmol) and the reaction was warmed to ambient 

10 temperature. The reaction was stirred 3 hours and was poured into water and ice. The 

resulting solid was collected by filtration, washed with water and dried in vacuo to afford 0.03 g 
(55%) of A/-(4-chlorophenyl)-2-I((5-acetamido-3-chlorottniophen-2-yl)carbonyl)amino]-5- 
chlorobenzamide; NMR (DMSO-ds) 11.4 (s, 1). 10.8 (s. 1). 10.7 (s. 1). 8.3 (d. 1), 7.9 (s, 1), 7.8 
(d. 2). 7.6 (d. 1), 7,4 (d. 2). 6.5 (s. 1). 2.4 (s. 3), 2.0 (d, 3) ppm. 

15 C. Other compounds of the invention may be prepared by methods similar to those 

described in this Example and by methods known to those of ordinary skill in the art. 

EXAMPLE 38 

A. A suspension of A/-(5-chloropyridin-2-yl)-2-[((4-(W', A/"-dimethyl-W" - 

20 cyanoguanidino)methyl-3-chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chloroben2amide 
(0.3 g, 0.52 mmol) in 3 M HCI (10 mL) was stirred for 24 hours at ambient temperature. The 
reaction mixture was made pH basic with 2 N NaOH and saturated aqueous NaHCOa. The 
reaction mixture was filtered, and the solid was dissolved in methylene chloride. The solution 
was dried over Na2S04, filtered, concentrated, and purified by flash chromatography on silica 

25 using 1-8% methanol in methylene chloride gradient followed by precipitation from CH2CI2 and 
hexane to afford 0. 1 1 5 g of A/-(5-chloropyridin-2-yl)-2-I((4-(/v;/V''^imethyl-A/"'- 
(aminocarbonyl)guanidino)methyl-3-chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5- 
chlorobenzamide, as a white solid; NMR (DMSOdeHTA) 10.9 (s, 1). 9.4 (s. 1), 8.8 (br s, 1), 8.3 
(s. 1). 8.1 (d. 1). 7.8 (m. 2), 7.3 (d. 2), 6,9 (br m. 1), 4.6 (s. 2), 3.8 (s, 3), 3.0 (s. 3). 2.9 (d. 3) 

30 ppm. 

B. Otiier compounds of the invention may be prepared by methods similar to those 
described in this Example and by methods known to those of ordinary skill in the art. 
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EXAMPLE 39 

A. To a solution of A^(5-chloropyridln-2-yl)-2-[((4-((/V'-(2-aminoet^ 
3<:hlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chloroben^ (0.9 g, 1.7 mmol) in DMF 
(50 mL) was added excess of dimethyl W-cyanodiHiioimidocarbonate. After stirring for 16 hours 

5 at ambient temperature, the reaction mixture was concentrated in vacuo. Water was added, 
and the reaction mixture was extracted with methylene chloride. The combined extracts were 
dried over Na2S04. filtered, concentrated, and purified by flash chromatography on silica using 
1-8% methanol in methylene chloride to afford a white solid. The solid was dissolved in 
acetonttrile and heated at reflux for for 16 hours. The solution was concentrated and purified 

10 by HPLC on a CIS Dynamax column with 25-95% acetonitrile in water gradient with 0.1% 
trifluoroacetic acid to afford 0.084 g of A/-(5-chloropyridin-2-yl)-2-{((4-((2- 
(cyanoimino)tetrahydroimidazol-1-yl)methyl)-3-chlorothiophen-2-yl)cartx)ny^^ 
5-chlorobenzamide. trifluoroacetic acid salt, as a white solid; NMR (DMSO-ds/TFA) 10.9 (s. 1), 
9.4 (s. 1). 8.4 (s. 1). 8,1 (d. 1). 8.0 (s. 1), 7.9 (dd, 1). 7.8 (s, 1), 7.4 (s. 1), 7.3 (s. 1), 4.3 (s. 2), 

15 3.8 (s, 3). 3.4 (m. 4) ppm. 

B. Other compounds of the invention may be prepared by methods similar to those 
described in this Example and by methods ioiown to those of ordinary skill in the art. 

EXAMPLE 40 

20 A. To a solution of /V-(4-chlorophenyl)-2-[((5-bromomethyl-3-chlorothiophen-2- 

yl)carbonyl)amino]-5-chlorobenzamide (0.3 g. 0.58 mmol) in dioxane (10 mL) and water (2 mL) 
was added CaCOa (0.29 g, 2.89 mmol). The resulting turbid solution was heated to reflux for 
64 hours, and then cooled to ambient temperature. The reaction mixture was concentrated to 
remove dioxane and purified by flash chromatography on silica followed by precipitation from 

25 CH2CI2 and hexane to afford 0.15 g of A/-(4-chlorophenyl)-2-[((5-hydroxymethyl-3- 

chlorothiophen-2-yl)carbonyl)amino]-5-chlorobenzamide, as a yellow solid; NMR (DMSO 
deH-FA) 11.1 (s. 1), 10.7 (s. 1). 8.4 (d, 1). 7.9 (s. 1). 7.7 (d, 2). 7.5 (d. 1), 7.3 (d. 2). 7.0 (s. 1). 
4.6 (s, 2) ppm. 

B. To a solution of /V-(4-chlorophenyl)-2-[((5-hydroxymethyl-3-chlorothiophen-2- 
30 yl)carbonyl)amino]-5-chlorobenzamide (0.085 g, 0.19 mmol) in DMF (6 mL) was added 

pyridinium dichromate (PDC) (0.25 g. 0.65 mmol) at ambient temperature. After stining for 20 
hours, water was added and the reaction mixture was extracted with methylene chloride. The 
combined extracts were dri d over Na2S04. filtered, concentrated in vacuo, and purified by 
flash chromatography on silica to afford 0.035 g of W-{4-chlorophenyl)-2-[((5-fonnyl-3- 
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chlorothiophen-2-yl)carbonyl)amino]-5-chlorobenzamide, as a pal yellow solid; NMR (DMSO- 
de) 11.3 (s. 1), 10.8 (s, 1), 9.9 (s. 1), 8.3 (d. 1), ai (s, 1), 7.9 (s. 1), 7.7 (d. 2), 7.6 (d. 1). 7.4 (d, 
2) ppm. 

C. To a solution of /V-(4-chlorophenyl)-2-[((5-formyl-3-chlorothjophen-2- 
5 yl)carbonyl)amlno]-5-chlorobenzamide (0.31 g, 0.69 mmol) in CCU (10 mL) and benzene 
(15 mL) was added AZ-bromosuccinimide (NBS) (0.18 g, 1.03 mmol) and 2,2'- 
azobisisobutyronitrile (AIBN) (0.01 1 g, 0.068 mmol). The reaction mixture was heated to reflux 
for 1 hour, and the resulting clear yellow solution was cooled to O^'C. Methanol (0.1 mL) was 
added and the reaction mixture was stin-ed for 14 hours at ambient temperature. Water was 
10 added and the reaction mixture was extracted with methylene chloride. The combined extracts 
were dried over Na2S04, filtered, concentrated in vacuo, and purified by flash chromatography 
on silica to afford 0,27 g of A/-(4-chlorophenyl)-2-I((5-methoxycarbonyl-3-chlorothiophen-2- 
yl)carbonyl)amino]-5-chlorobenzamide. as a pale yellow solid; NMR (DMSO-ds/TFA) 11.3 (s, 1), 
10.8 (s. 1), 8.3 (d, 1), 7.9 (s. 1), 7.7 (m, 3), 7.6 (d. 1). 7.4 (d. 2). 3.8 (s, 3) ppm. 
15 D, In a similar manner, the following compound was made: 

/V-(4-chlorophenyl)-2-[((5-(diethylamino)carbonyl-3-chlorothiophen-2-yl)carbonyl)amino]-5- 
chiorobenzamide; NMR (CDCI3) 11.0 (s, 1). 9.2 (s. 1), 8.4 (d, 1). 7.7 (d, 2). 7.5 (s. 1). 
7.4 (d, 1). 7.3 (d. 1), 7.2 (d. 1), 7.0 (s, 1). 3.5 (q, 4). 1.2 (t, 6) ppm. 
E. Other compounds of the invention may be prepared by methods similar to those 
20 described in this Example and by methods known to those of ordinary skill in the art. 

EXAMPLE 41 

A. To a solution of A/-(5-chloropyridin-2-yl)-2-[((4-((W-methyl-A/-oxazolin-2- 
yl)amino)methyl)-3-chlorothiophen-2-yi)carbonyl)amino]-3-methoxy-5-chiorobenzamide (5.0 g, 

25 8.03 mmol) in ethanol (50 mL) at 40°C was added salicylic acid (1.22 g, 8.03 mmol) followed by 
the addition of ethyl acetate (125 mL). The solution was seeded with previously prepared 
crystals of the salicylic acid salt of A/-(5-chloropyridin-2-yI)-2-[((4-((A/-methyl-A/-oxazolin-2- 
yl)amino)methyl)-3-chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide. 
Crystallization occurred as the solution cooled to ambient temperature. After 1 hour at ambient 

30 temperature the crystalline product was isolated by filtration. The solid was washed with ethyl 
acetate (50 mL), then dried in vacuo at 35^C for 24 hours to afford 5.4 g (87%) of the salicylic 
acid salt of A/-(5-chloropyridin-2-yl)-2-l((4-((A/-methyl-A/'-oxazolin-2-yl)amino)methyl)-3- 
chlorothiophen-2-yI)cariDonyl)amino]-3-methoxy-5-chlorobenzamide, as a white solid. A vial 
was charged vviih calic-ylic scid salt of A?-(5-'".hioropyridin-2-yl)-24((4-((/V -methyl-A/ -oxazolin-2- 
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yl)amino)methyl)-3-c*lorothiophen-2-yl)carbonyl)amino]-3-me*^ 

(200 mg). The vial was placed in an oil t>ath at 145^0 to m K the solid then allowed to cool to 
ambient temperature to afford /V-(5-chloropyridin-2-yI)-2-I((4-((A/'-methyl-/V"-(2-(((2- 
hydroxyphenyl)cart)onyl)oxy)ethyl)ureido)-methyl)-3-chlorothlophe^^^^ 
5 methoxy-5-chlorobenzamide, in quantitative yield as an off-white solid; NMR (DMSO-de ) 10.9 
(s, 0.5). 10.5 (s, 0.5). 9.3 (s. 0.5). 8.4 (d. 1). 8.1 (d. 1). 7.9 (dd. 1), 7.8 (dd. 1), 7.5 ( m, 2). 7.4 
(d, 1) 7.3 (d. 1). 6.9 (m. 2). 6.7 (t. 1), 4.3 (m. 4). 3.9 (s. 3). 3.4 (d. 2). 3.3 (d, 4). 2.7 (s, 3) ppm. 

B. In a similar manner, the following compound was made: 
/V.{5-chioropyridin-2-yl)-2-[((4-((A/'-methyl-WH2-(acetoxy)ethyl)ure^ 

10 2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; NMR (DMSO-de) 10.9 (s. 0.5), 9.3 

(s, 0.5), 8,4 (s. 1), 8.1 (d. 1). 7.9 (dd, 1), 7.5 (s. 1), 7.4 (d, 1) 7.3 (d. 1), 6.6 (t, 1), 4.4 (s. 
2). 4.0 (t. 2), 3.9 (s, 3), 3.4 (d. 2), 3,3 (m, 2). 2.8 (s, 3), 2.0 (s. 3) ppm. 

C. Other compounds of the invention may be prepared by methods similar to those 
described in this Example and by methods known to those of ordinary skill in the art. 

15 

EXAMPLE 42 

A. To a solution of AK5-chloropyridin-2-yl)-2-[((4-((methylamino)methyl)-3- 
chlorothiophen-2-yl)carbonyl)aminol-3-methoxy-5-chlorobenzamide (0.70 g, 1.4 mmol) in THF 
(10 mL) at 0**C was added 2-bromoethylisocyanate (0.63 mL, 4.2 mmol) and the mixture stinred 

20 at ambient temperature. After 30 minutes, the mixture was cooled, concentrated in vacuo and 
the residue dissolved in DMF (4 mL). Pyrrolidine (0.50 g. 7.0 mmol) was added. The reaction 
was stirred for 1 hour and poured into water and ethyl acetate. The ethyl acetate layer was 
dried over MgS04 and concentrated in vacuo. Purification by flash chromatography on silica 
gel afforded 0.050 g of A/-(5-chloropyridin-2-yl)-2-[((4-((/V'-methyl-A/''-(2-(pyrrolidin-1- " 

25 yl)ethyl)ureido)methyl)-3-chIorothiophen-2-yl)carbonyl)aminol-3-methoxy-5-chlorobenzamide; 
NMR (DMSO-deH^FA) 10.9 (s. 1). 9.6 (m. 1 ). 9.4 (s. 1). 8.3 (d. 1). 8.1 (d. 1), 7.9 (dd. 1). 7.5 (s, 
1). 7.4 (s. 1). 7.3 (s. 1). 4.4 (s. 2). 3.9 (s. 3). 3.6 (m. 2). 3.4 (m, 2). 3.2 (m, 2). 3.0 (m, 2). 2.9 (s. 
3), 2(m, 2), 1.8 (m. 2) ppm. 

B. Other compounds of the invention may be prepared by methods similar to those 
30 described in this Example and by methods known to those of ordinary skill in the art. 



EXAMPLE 43 

A. To a mixture of W-(5-chloropyridin-2-yl>-2-[((4-((2-iminotetrahydroimidazol-1- 
yl)methyl)-3-chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide 
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(0.072 g. 1.3 mmoi) and triethyi amine (0.13 g, 1.3 mmol) in dichloromethane (100 mL) was 
added methylchioroformate (0.12 g. 1.3 mmol) at O^C. The reaction was allowed to wami and 
stirred at ambient temperature for 1 hour. The reacb'on was then quenched with methanol, and 
extracted between ethyl acetate and water. The ethyl acetate extract was purified by HPLC on 
5 a CIS Dynamax column with acetonitrile in water gradient with 0.1% trifluoroacetic add to 
afford 0.12 g of W-(6-chloropyridin-2-yI)-2-[((4-((2-(methoxycariDonylamino)imidazolin-1- 
yl)methyl)-3-ch!orothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide, trifluoroacetic 
acid salt; NMR (DMSO-denTFA) 10.9 (s. 1). 9.5 (s.. 1 ). 9.4 (s. 1). 8.3 (d. 2), 8.1 (d. 1). 7.9 (m. 
2). 7.4 (d. 1), 7.3 (d. 1). 4.6 (s, 2). 3.9 (s. 3), 3.8 (s. 3). 3.6 (m, 4) ppm. 

10 B. in a similar manner, to a mixture of W-(5-chloropyridin-2-yI)-2-[((4-((2-imino- 

tetrahydroimidazol-1*yl)methyl)*3H:hlorothiophen-2-yl)carbonyl)amtno]-3-methoxy-5- 
chlorobenzamide (0.56 g, 1.0 mmol) and triethyi amine (0.41 g, 3.0 mmol) in dichloromethane 
(100 mL) was added phenylisocyanate (0.36 g, 3.0 mmoi) at O^'C. The reaction was allowed to 
warm and stirred at ambient temperature for 1 hour. The reaction was then quenched with 

15 methanol, and extracted between ethyl acetate and water. The ethyl acetate extract was 
purified by HPLC on a CI 8 Dynamax column with acetonitrile in water gradient with 0.1% 
trifluoroacetic acid to afford 0.12 g of /V-(5-chloropyridin-2-yl)-2-[((4-((2-imino-3- 
((phenylamino)cartx)nyI)tetrahydroimidazol-1-yl)methyl)-3-chlorothiophen-2-yl)carbonyl)amino]- 
3-methoxy-5-chloroben2amide, trifluoroacetic acid salt; NMR (DMSO-de/TFA) 10.9 (s. 1). 9.7 

20 (s., 1 ). 9.6 (s. 1). 9.4 (s. 1), 8.3 (s. 1). 8.1 (d. 1), 7,9 (s, 1). 7.8 (dd. 1). 7.1-7.5 (m. 7). 4.6 (s. 
2). 3.9 (s, 3). 3.6-3.8 (m, 4) ppm. 

C. Other compounds of the invention may be prepared by methods similar to those 
described in this Example and by methods known to those of ordinary skill in the art. 

25 EXAMPLE 44 

A. 3*Methyl-2-formylbenzoI6]thiophene (0.68 g. 3.83 mmol) and A/-(4- 
chlorophenyl)-2-amino-5-fc>enzamide (1.0 g. 3.83 mmol) were stirred at O^'C in acetic acid 
(20 mL) for 2 hours. Sodium cyanoborohydride (0.48 g, 7.64 mmol) was added and the 
reaction stirred for 16 hours at ambient temperature. The reaction was poured into water and 
30 the resulting pale yellow precipitate was collected by filtration. Purification by flash 

chromatography in ethyl acetate/hexanes afforded 0.14 g (10%) of A/-(4-chlorophenyl)-2-((3- 
methylben2o[blthien-2yl)methyI)amino-5-ben2amide as a white solid; NMR (CDCy 7.8 (s. 1). 
7.7 (s. 1). 7.6 (s. 1). 7.5 (d, 2). 7.4 (m, 3). 7.2 (d. 2). 6.8 (d, 2), 4.6 (s. 2). 2.4 (s, 3). 2.3 (s. 3) 
ppm. 
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B. Other compounds of the invention may be prepared by methods similar to those 
described in this E«mple and by methods known to those of ordinary skill in the art. 

EXAMPLE 45 

5 A. To a solution of A/-phenyl-2-[((3-chloroben2o[6Jthien-2-yl)cart)onyl)aminoH.5- 

dihydroxybenzamide (0.09 g, 0.21 mmol) in CH2CI2 (1 mL) and pyridine (1 mL) at O^C was 
added trimethylacetyl chloride (0.027 mL, 0.22 mmoi). The solution was allowed to wami to 
ambient temperature with stining. After 16 hours, the reaction mixture was partitioned between 
ethyl acetate and dilute HCI. The organic layer was dried over Na2S04 and concentrated in 

10 vacuo. The resulting oil was purified by flash chromatography on silica gel to afford 0.038 g 
(40% yield) of A/-phenyI-2-[((3-chlorobenzo[6]thien-2-yl)cartDonyl)aminoh5-hydroxy-4-(( 
dimethylethyl)cart)onyl)oxyben2amide as a white solid; NMR(DMS0-d6) 12.2 (s. 1). 10.8 (s, 1), 
10.4 (s. 1), 8.3 (s. 1). 8.2 (d. 1). 8,0 (d. 1). 7.6-7,7 (m. 4). 7.4 (t. 2). 7.1 (t, 1). 1.3 (s, 9) ppm. 
B. Other compounds of the invention may be prepared by methods similar to those 

15 described in this Example and by methods known to those of ordinary skill in the art. 

EXAMPLE 46 

This example illustrates the preparation of representative pharmaceutical compositions 
for oral administration containing a compound of the invention, or a pharmaceutically 
20 acceptable salt thereof, e.g., AK5-chloropyridin-2-yl)-2-(({4-((pyridinium-1-yl)methyl).3- 
chlorothiophen-2-yl)cari3onyl)amino]-3-hydroxy-5-chlorobenzamide: 

A. Ingredients % wt./wt. 
Compound of the invention 20.0% 
Lactose 79.5% 

25 Magnesium stearate 0.5% 

The above ingredients are mixed and dispensed into hard-shell gelatin capsules 
containing 100 mg each, one capsule would approximate a total daily dosage. 

B. Ingredients % wt./wt. 
Compound of the invention 20.0% 

30 Magnesium stearate 0.9% 

Starch 8.6% 
Lactose 69.6% 
PVP (polyvinylpyrrolidine) 0.9% 
The above ingr dients with the exception of the magnesium st arate are combined and 
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granulated using water as a granulating liquid. The fonnulation is then dried, mixed with the 
magnesium stearat and formed into tablets with an appropriate tableting machine. 

C. Ingredients 

Compound of the invention 0.1 g 

5 Propylene glycol 20.0 g 

Polyethylene glycol 400 20.0 g 

Polysorbate 80 1.0 g 

Water q.s. 100 mL 

The compound of the invention is dissolved in propylene glycol, polyethylene glycol 400 
10 and polysoriDate 80. A sufficient quantity of water is then added with stining to provide 100 mL 
of the solution which is filtered and bottled. 

D. Ingredients % wt./wt. 
Compound of the invention 20.0% 
Peanut Oil 78.0% 

15 Span 60 2.0% 

The above ingredients are melted, mixed and filled into soft elastic capsules. 

E. ingredients % wt./wt. 
Compound of the invention 1 .0% 
Methyl or carboxymethyl cellulose 2.0% 

20 0.9% saline q.s. 100 mL 

The compound of the invention is dissolved in the cellulose/saline solution, filtered and 
bottled for use. 



EXAMPLE 47 

25 This example illustrates the preparation of a representative pharmaceutical fonnulation 

for parenteral administration containing a compound of the invention, or a phannaceutically 
acceptable salt thereof, e.g.. A/-(5-chloropyridin-2-yl)-2-'[((4-((A/-methyl-A/ -ethylureido)methyl)- 
3-chlorothiophen-2-yI)carbonyl)aminol-3-methoxy-5-chloroben2amide: 



Ingredients 

30 Compound of the invention 0.02 g 

Propylene glycol 20.0 g 

Polyethylene glycol 400 20.0 g 

Polysorbat 80 1:0 g 

0.9% Saline solution q.s. 100 mL 



35 The compound of the invention is dissolved in propylene glycol, polyethylene glycol 400 
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and polysorbate 80. A sufficient quantity of 0.9% saline solution is th n added with stirring to 
provide 100 mL of the I.V. solution which is filtered through a 0.2 m membrane filter and 
packaged under sterile conditions. 

5 EXAMPLE 48 

This example illustrates the preparation of a representative phamiaceutical composition 
in suppository form containing a compound of the invention, or a pharmaceutically acceptable 
salt thereof, e.g., A/-(4-chlorophenyI)-2-I((3-chlorobenzo[/)]thien-2-yl)carix)nyl)amino>5- 



methylbenzamide: 

10 Ingredients % wt.AArt. 

Compound of the invention 1 .0% 

Polyethylene glycol 1 000 74.5% 

Polyethylene glycol 4000 24.5% 



The ingredients are melted together and mixed on a steam bath, and poured into molds 
1 5 containing 2.5 g total weight. 

EXAMPLE 49 

This example illustrates the preparation of a representative phannaceutical fomiulation 
for insufflation containing a compound of the invention, or a pharmaceutically acceptable salt 
20 thereof, e.g.. A/-(5-chloropyridin-2-yl)-2-K(4-((W'-methyl-/VK2Kpyrroli^ 

yl)ethyl)amino)methyl).3-chlorothiophen-2-yOcarbonyl)amino]-3-(2-acetoxyethoxy)^^ 



chlorobenzamide: 

Ingredients % wt./wt. 

Micronized compound of the invention 1 .0% 

25 Micronized lactose 99.0% 



The ingredients are milled, mixed, and packaged in an insufflator equipped with a 
dosing pump. 

EXAMPLE 50 

30 This example illustrates the preparation of a representative pharmaceutical fomiulation 

in nebulized form containing a compound of the invention, or a phamiaceutically acceptable 
salt thereof, e.g.. /V-(5-chloropyridin-2-yl)-2-[((4-((A/'-methyl-/VHdihydro-4(H)-1.3-oxazin-2- 
yl)amino)methyl)-3-chlorothiophen-2-yl)cari3onyl)amino]-3-methoxy-5-chlorobenzamide: 
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Ingredients %wt./wt. 

Compound of the invention 0.005% 

Water 89.995% 

Ethanol 10.000% 



5 The compound of the invention is dissolved in ethanol and blended with water. The 

formulation is then packaged in a nebulizer equipped with a dosing pump. 

EXAMPLE 51 

This example illustrates the preparation of a representative phanmaceutical fonrnulation 
10 in aerosol form containing a compound of the invention, or a pharmaceutically acceptable salt 
thereof, e.g. , /V-(4-chlorophenyl)-2-I((4-((A/'-methyl-W'-(oxa20lin-2-yl)amino)methyl)-^ 
chlorothiophen-2-yl)carbcnyl)amino]-3-(morphoiin-4-yI)-5-chlorobenzamide: 



Ingredients % wt./wt. 

Compound of the invention 0. 1 0% 

1 5 Propellant 11/12 98.90% 

Oleic acid 1.00% 



The compound of the invention is dispersed in oleic add and the propellants. The 
resulting mixture is then poured into an aerosol container fitted with a metering valve. 

20 EXAMPLE 52 

(In vitro assay for Factor Xa and Thrombin) 
This assay demonstrates the activity of the compounds of the invention towards 
factor Xa, thrombin and tissue plasminogen activator. The activities were determined as an 
initial rate of cleavage of the peptide p-nitroanilide by the enzyme. The cleavage product, 
25 p-nitroaniline, absorbs at 405 nm with a molar extinction coefficient of 9920 A/T^cm ^ 
Reagents and Solutions : 

Dimethyl sulfoxide (DMSO) (Baker analyzed grade). 
Assay buffer: 

50 mM TrisHCI. 150 mM NaCI. 2,5 mM CaCb, and 
30 0, 1 % polyethylene glycol 6000, pH 7.5. 

Enzymes (Enzyme Research Lab,): 

1 Human factor Xa stock solution: 0.281 mg/mL in assay buffer, stored at -80"C (working 

solution (2X): 106 ng/mL or 2 nM in assay buffer, prepare prior to us ). 
2. Hum?'^ thrnmhin stock solution: Concentration as specified by the supplier, stored at 
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(working solution {2X): 1200 ng/mL or 32 nM in assay buffer, prepare prior to 

use). 

3. Human tissue plasminogen activator (tPA) (Two chains, Sigma or American Diagnostica 
Inc.) stock solution: Concentration as specified by the supplier, stored at -80X (working 
solution (2X): 1361 ng/mL or 20 nM In assay buffer, prepare prior to use). 

Chromogenic substrates (Rnarmacia Hepar Inc.): 

1. S2222 (FXa assay) stock solution: 6 mM in deionized H2O. store at 4'C (woridng 
solution (4X): 656 ^M in assay buffer). 

2. S2302 (Thrombin assay) stock solution: 10 mM in deionized H2O, stored at 4*C 
(worthing solution (4X): 1200 ^M in assay buffer). 

3. S2288 (tPA assay) stock solution: 10 mM in deionized H2O. stored at 4**C (working 
solution (4X): 1484 \M in assay buffer for Sigma tPA. or 1 120 fiM for American 
Diagnostica tPA). 

Standard inhibitor compound stock solution: 

5 mM in DMSO. stored at -20*C. 
Test cornpounds (compounds of the invention) stock solutions: 

10 mM in DMSO. stored at -20'C. 
Assay procedure : 

Assays were perfomied in g6-well microtiter plates in a total volume of 200 yi. 
Assay components were in final concentration of 50 mM TrisHCI, 150 mM NaCI, 2.5 mM 
CaClj, 0.1% polyethylene glycol 6000. pH 7.5, In the absence or presence of the 
standard inhibitor or the test compounds and enzyme and substrate at following 
concentrations: (1) 1 nM factor Xa (O.lnM or 0.2 nM factor Xa for compounds with KiXa 
in low picomolar range) and 164 iM S2222; (2) 16 nM thrombin and 300 pM S2302; 
and (3) 10 nM tPA and 371 ^M or 280 (iM S2288. Concentrations of the standard 
inhibitor compound in the assay were from 5 fiM to 0.021 pM in 1 to 3 dilution. 
Concentration of the test compounds in the assay typically were from 10 nM to 0.041 
mM in 1 to 3 dilution. For potent test compounds, the concentrations used in the factor 
Xa assay were further diluted 100 fold (100 nM to 0.41 nM) or 1000 fold (10 nM to 0.041 
nM). All substrate concentrations used are equal to their Km values under the present 
assay conditions. Assays were performed at ambient temperature. 
The first step in the assay was the preparation of 10 mM test compound stock solutions 
in DMSO (for potent test compounds, 10 mM stock solutions were further diluted to 0.1 or 
0.01 pM for the factor Xa assay), followed by the preparation of test compound working 
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solutions (4X) by a serial dilutions of 10 mM stock solutions with Biomek 1000 in 96 deep well - 
plates as follows: 

(a) Prepare a 40 working solution by diluting the 10 mM stock 1 to 250 in assay 
buffer in 2 steps: 1 to 100, and 1 to 2.5. 
5 (b) Make another five serial dilutions (1 :3) of the 40 \M solution (600 |xL for each 

concentration). A total of six diluted test compound solutions were used in the assay. 
Standard inhibitor compound (5 mM stock) or DMSO (control) went through the same dilution 
steps as those described above for test compounds. 

The next step in the assay was to dispense 50 of the test compound working 
10 solutions (4X) (from 40 \M to 0.164 \M) in duplicate to microtiter plates with Biomek. To this 
was added 100 of enzyme working solution (2X) with Biomek. The resulting solutions were 
incubated at ambient temperature for 10 minutes. 

To the solutions was added 50 ^L of substrate working solution (4X) with Biomek. 
The enzyme kinetics were measured at 405 nm at 10 seconds intervals for five minutes 
15 in a THERMOmax plate reader at ambient temperature. When a lower concentration of factor 
Xa was needed in the factor Xa assay, the enzyme kinetics were measured for fifteen minutes 
(0.2 nM factor Xa) or thirty minutes (0.1 nM factor Xa) at ambient temperature. 
Calculation of of the Test compounds : 

Enzyme initial rates were calculated as mOO/min based on the first two minutes readings. 
20 The ICso values were determined by fitting the data to the log*logit equation (linear) or the 

Morrison equation (non-linear) with an EXCEL spread-sheet. Ki values were then obtained by 
dividing the IC50 by 2. Routinely, Ki(factor Xa) values less than 3 nM were calculated from the 
Morrison equation. 

Compounds of the invention, when tested in this assay, demonstrated the selective 
25 ability to inhibit human factor Xa and human thrombin. 

EXAMPLE 53 

{In vitro assay for Human Prothrombinase) 
This assay demonstrates the ability of the compounds of the invention to inhibit 
30 prothrombinase. Prothrombinase (PTase) catalyzes the activation of prothrombin to yield 

fragment 1.2 plus thrombin with meizothrombin as the intermediate. This assay is an end point 
assay. Activity of the prothrombinase is measured by activity of thrombin (one of the reaction 
products) or by the amount of thrombin formed/time based on a thrombin standard curve ( nM 
vs mOD/min). For deierminaUun of JCso (PTsse) cf the ccrr^po'jnds of the inventinn, PTase 
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activity was express d by thrombin activity (mOD/min). 

Materials : 

Enzymes: 

1 . Human factor Va (Haematologic Technologies Inc., Ca1# HCVA-01 10) working solution: 
5 1 .0 mg/mL in 50% glycerol. 2 mM CaCb, stored at -20*C. 

2. Human factor Xa (Enzyme Res. Lab. cat# HFXa101 1) working solution: 0.281 mg/mL 
in assay buffer (without BSA). stored at -SO^'C. 

3. Human prothrombin (Fll) (Enzyme Res. Lab., Caf# HP1002) working solution: 
Diluted Fll to 4.85 mg/mL in assay buffer (without BSA), stored at -BO^'C. 

10 Phospholipid (PCPS) vesicles: 

PCPS vesicles (80%PC, 20%PS) were prepared by modification of the method 

reported by Barenholz ef a/.. Biochemistry (1977), Vol. 16, pp. 2806-2810. 
Phosphatidyl serine (Avanti Polar Lipids, Inc.. Catt»40032): 

10 mg/mL in chloroform, purified from brain, stored -20*'C under nitrogen or argon. 
15 Phosphatidyl Choline (Avanti Polar Lipids, Inc., Cat# 850457): 

50 mg/ml in chloroform, synthetic 16:0-18:1 Palmltoyl-OleoyI, stored at -20**C under 

nitrogen or argon. 

Spectrozyme-TH (American Diagnostica Ina, Ca\» 238U 50 (imoles, stored at ambient 
temperature) working solution: Dissolved 50 (imoles in 10 mL dHjO. 
20 BSA (Sigma Chem Co., CaW A-7888, FractionV, RIA grade). 

Assay buffer 50 mM TrisHCI. pH 7.5, 150 mM NaCI, 2.5 mM CaCb. 0.1% PEG 6000 

(BDH), 0.05% BSA (Sigma, Fr.V, RIA grade). 
For one plate assay, prepare the following woricing solutions: 

1 . Prothrombinase complex: 

25 (a) 100 \jM PCPS (27.5 ^iL of PCPS stock (4.36 mM) diluted to final 1200 fiL with assay 
buffer. 

(b) 25 nM Human factor Va: 5.08 ^L of Va stock(1 mg/mL) was diluted to final 1200 ^L 
with assay buffer. 

(c) 5 pM Human factor Xa: Dilute factor Xa stock (0.281 mg/mL) 1 : 1 .220,000 with assay 
30 buffer. Prepare at least 1200 jiL. 

Combine equal volumes (1 100 \iL) of each component in the order of PCPS, Va and Xa. Use 
immediately or store in ice (bring to ambient temperature before use). 

2. 6 ^M Human prothrombin (Fll): dilute 124 ^L of Fit stock (4.85 mg/mL) to final 1400 ^L 
with assay buffer. 
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3. 20 mM EDTA/Assay buffer: 0.8 mL of 0.5 M EDTA (pH 8.5) plus 19.2 mL assay buffer. 

4. 0.2 mM Spectrozyme-TH/EDTA buffer. 0.44 mL of SPTH stock (5 mM) plus 10.56 mL 
of 20 mM EDTA/assay buffer. 

5. Test compounds (compounds of the invention): 

5 Prepare a working solution (5X) from 10 mM stock (DMSO) and make a series of 1:3 

dilution. Compounds were assayed at 6 concentrations in duplicate. 
Assay conditions and procedure : 

Prothrombinase reaction was performed in final 50 ^L of mixture containing PTase 
(20 fiM PCPS, 5 nM hFVa, and 1 pM hFXa). 1.2 pM human factor II and varied concentration 

10 of the test compounds (5 pM to 0.021 ^M or lower concentration range). Reaction was started 
by addition of PTase and incubated for 6 minutes at ambient temperature. Reaction was 
stopped by addition of EDTA/buffer to final 10 mM. Activity of thrombin (product) was then 
measured in the presence of 0.1 mM of Spectrozyme-TH as substrate at 405 nm for 5 minutes 
(10 seconds intervals) at ambient temperature in a THEROmax microplate reader. Reactions 

1 5 were performed in SG-well microtiter plates. 

in the first step of the assay, 10 fiL of diluted test compound (5X) or buffer was added 
to the plates in duplicate. Then 10 ^L of prothrombin (hPII) (5X) was added to each well. Next 
30 ^L PTase was added to each well, mix for about 30 seconds. The plates were then 
incubated at ambient temperature for 6 minutes. 

20 In the next step, 50 ^L of 20 mM EDTA (in assay buffer) was added to each well to stop 

the reaction. The resulting solutions were then mixed for about 10 seconds. Then 100 ^L of 
0.2 mM spectrozyme was added to each well. The thrombin reaction rate was then measured 
at 405 nm for 5 minutes at 10 seconds intervals in a Molecular Devices microplate reader. 
Calculations : 

25 Thrombin reaction rate was expressed as mOD/min. using OD readings from the five 

minute reaction. IC50 values were calculated with the log-logit curve fit program. 

The compounds of the invention demonstrated the ability to inhibit pro-thrombinase 
when tested in this assay. 

30 EXAMPLE 54 

{In vivo assay) 

The following assay demonstrates the ability of the compounds to act as 
anti-coagulants. 

Male rats (250-330 g) were anesthetized with sodium pentobarbital (90 mg/ky, i.p.) and 
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prepared for surgery. The left carotid artery was cahnulated for the measurement of blood 
pressure as well as for taking blood samples to monitor clotting variables (prothrombin time 
(PT) and activated partial thromboplastin time (aPTT)). The tail vein was cannulated for the 
purpose of administering the test compounds {Le., the compounds of the invention and 
5 standards) and the thromboplastin infusion. The abdomen was opened via a mid-line incision 
and the abdominal vena cava was isolated for 2-3 cm distal to the renal vein. All venous 
branches in this 2-3 cm segment of the abdominal vena cava were ligated. Following all 
surgery, the animals were allowed to stat^lize prior to beginning the experiment. Test 
compounds were administered as an intravenous bolus (t=0). Three minutes later (t=3), a 

10 5-minute infusion of thromboplastin was begun. Two minutes into the infusion (t=5), the 

abdominal vena cava was ligated at both the proximal and distal ends. The vessel was left in 
place for 60 minutes, after which it was excised from the animal, slit open, the clot (if any) 
carefully removed, and weighed. Statistical analysis on the results was performed using a 
Wilcoxin-matched-pairs signed rank test 

15 The compounds of the invention, when tested in this assay, demonstrated the ability to 

inhibit the clotting of tiie blood. 



20 While the present invention has been described wiUi reference to the specific 

embodiments thereof, it should be understood by those skilled in tiie art tiiat various changes 
may be made and equivalents may be substituted without departing from the true spirit and 
scope of the invention. In addition, many modifications may t>e made to adapt a particular 
situation, material, composition of matter, process, process step or steps, to the objective, spirit 

25 and scope of the present invention. All such modifications are intended to be within the scope 
of the claims appended hereto. 
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WHAT IS CLAIMED IS : 

1 . A compound of the formula (III): 




wherein 
m is 1 to 3; 
n is 1 to 5; 




is an aryl or a heterocyclic ring substituted by and one or more R 
groups; 



is an aryl or a heterocyclic ring substituted by one or more groups; 

D and E are independently a linker selected from the group consisting of -N(RVC(X)-; 

-R'^-NCRVCCX)-; -NCRVCCX^R**.; -R^-N(R^C(X)-R^ ; -N(RVS(0)p-; -R®-N(RVS(0)pS 
-N(RVS(0)p-R®- ; and -R®.N(R^)-S(0)p-R®- (where p is 0 to 2; X is oxygen, sulfur or Ha) 
where D and E can be attached to the B ring having the and R^ substituents by either 
temiinus of the linker, 

each R^ is independently hydrogen, alkyl, aryl, aralkyi, halo, haloalkyi, cyano, -OR^, -S(0)p-R^ 
(where p is 0 to 2), .C(0)OR^ -C(0)N(R^R®. -N(R^R^ -0-C(0)R^ 
-N(R®)-CH(R'VC(0)OR^ heterocyclyl (optionally substituted by alkyl, aryl, aralkyi. halo, 
haloalkyi, oxo, -0R^ -C(0)OR^ -N(R^R*^ or -C(0)N(R^R^ or heterocyclylalkyi (optionally 
substituted by alkyl, aryl, aralkyi. halo, haloalkyi. oxo. -OR^ -C(0)OR^ -N(R^R^ or 
.C(0)N(R')R'); 

R^ is hydrogen, alkyl. aryl, aralkyi, halo, haloalkyi, cyano. -OR®. -S(0)p-R' (where p is 0 to 2). 
-C(0)OR'. .C(0)N(R*)R^ -N(R'°)R". ^(R^)H-N(R'°)R", -C(R')H.R*-N(R'^R", 
^(R^)H-OR^ .C(R^)H-R'^-0R*. -C(R^)H-S{0)p-R' (where p is 0 to 2), -C(R' )ri-R--S(0)p-R^ 
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(Where p is 0 to 2). -O-R'-SCOlp-R' (where p is 0 to 2). -C{R')H-N(R^R^ 
-C(R')H-R'-N(R')R^ -0-R'-CH(OH)-CHrN(R'°)R". -0-R«-N(R^°)R". -O-R«^(0)r5. 
-0-R''-CH(0H)-CHrOR^ -0-(R''-0)rR* (where t is 1 to 6). -0-(R''-0)rR" (where t is 1 to 
6). -0-R»-C(0)R*. -0-R'-C(0)R". O^R'^(0)OR', -N(R*>-R«-N(R'°)R". 
-S(0)p-R"'-N(R')R* (where p is 0 to 2). -S(0)p-R«-C(0)OR' (where p is 0 to 2). or 
-N(R')-CH(R")-C(0)0R*; 
R^ is aryi or heteroc^dyl t)oth sut)stituted by one or more R^^ sut>stituents independently selected 
from the group consisting of hydnjgen, alkyi, halo, formyl, acetyl, cyano, -R'-CN, 

-mV\ -R*-N(R^°)R". ^'.ti^(R^(R%, .C(0)OR^ -R*-C(0)OR'. -OR*. -R'-OR*. 
-C(R')H-0-R''. -S(0)p-R'« (where p is 0 to 2). -R'-S(0)p-R" (where p is 0 to 2). 
-S(0)p-N(R')R« (where p is 0 to 2), -C(0)N(R')R^ -R'-C(0)N(R'^R^ -N(R'HR''-0)rR* 
(where t is 1 to 6), -R'-N(RV(R"'-0)rR* (where t is 1 to 6), -R*-0-(R®-0)rR' (where t is 1 
to 6). -O-R''-CH(0H)-CH2-OR'. -C(R')H-0-R'-CH(0H)-CH2-0R*. 

-C(R')H-N(R^-R«-[CH(OH)]rCH2-OR' (where t is 1 to 6). -C(R')H-N(R')-S(0)2-N(R'°)R", 
-C(R')H-N(R'°)-C(NR'')-N(R^V\-C(R')H-N(R'VC(NR")-R", -C(NR")-N(R^R^ 
-C(R^)H-C(NR")-N(R')R^ -C(R^)H-0-N(R^R^ heterocyclyl (wherein the heterocydyl 
radical is not attached to the rest of the molecule through a nitrogen atom and is optionally 
sul)stituted by alkyI, aiyl, aralkyl. halo, haloalkyi, oxo, -OR^ -C(0)0R'. -N(R')R* or 
-C(0)N(R^R^, and heterocyclylalkyi (wherein the heterocyclyl radical is not attached to 
the alkyI radteal through a nitrogen ring and is optionaOy substituted by one or more 
substituents selected from the group consisting of alkyI, aryl, aralkyl, halo, haloalkyi, oxo, 
-OR*. -C(0)OR'. -UdR^R^ and -C(0)N(R')R'^; 

each R* is independently hydrogen, alky!, halo, haloalkyi, cyano. nitro. -OR*. -C(0)OR*. -N(R^)R®. 
-C(0)N(R')R^ or-R''-N(R')R': 

each R^ and R^ is independently hydrogen. alkyI, aryt or aralkyl; 

each R^ is independently hydrogen or alkyl; 

each R" is independently a straight or branched aikylene. alkylidene or alkyfidyne chain; 
each R^ is independently alkyl. aryl or aralkyl; 

each R^° and R" is independently hydrogen, alkyl, haloalkyi, aryl. aralkyl. fonnyl. cyano. -R'-CN. 
-OR*. -R'-OR*. -S(0)p-R'* (where p is 0 to 2). -R"'-S(0)p-R" (where p is 0 to 2). -N(R*)R^ 
-R'-N(R*)R*. .R«-C(0)OR*. -C(0)-R". -C(0)NH2. -R*-C(0)NH2. -C(S)NH2. -C(0)-S-R*. 
-C(0)-N(R*)R«, .R«-C(0)-N(R*)R«. .C(S)-N(R*)R''. .R''-N(R*)-C(0)H. -R»-N(R*)-C(0)R". 
-C(0)0^^»-N(R«)R*. -C(N(RW=C(R")R", -R'-N(R»)-P(0)(0R*)2. cycloalkyi (optionally 
substituted by one or more substituents selected from the group consisting of alkyl, halo 
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and -OR*), h terocyclyl (optionally substituted by alkyi, aryl. aralkyl. halo, haloalkyi, oxo, 
-OR^ .R**-OR^ .C(0)OR^ -S(0)p.R^ (where p is 0 to 2), -R®-S(0)p-R^ (where p is 0 to 2), 
-N(R^R^ or -C(0)N(R^R®), or heterocyclylalkyi (optionally substituted by one or more 
substituents selected from the group consisting of alkyl. aryl, aralkyl, halo, haloalkyi. oxo, 
-OR*, .R*-OR*, ^(0)0R*, .S(0)p-R® (where p is 0 to 2), -R*^-S(0)p-R® (where p is 0 to 2). 
-N(R*)R* and .C(0)N{R*)R*); 

or R^° and R^^ together with the nitrogen to which they are attached form a /V-heterocyclic ring 

containing zero to three additional hetero atoms, v^ere the Af-heterocylic ring is optionally 
substituted by one or more substituents selected from the group consisting of alkyl, halo, 
haloalkyi, aiyl, aralkyl. oxo, nitro, cyano. -R^-CN. =N(R"), -OR*. -C(0)OR*, -R**-C(0)OR*, 
-N(R*)R®. -R**-N(R*)R*, -C(0)N(R*)R*, -R^-C(0)N(R*)R*, -N(R*)-N(R*)R*. -C(0)R*, 
-C(0HR**-0)t-R* (where t is 1 to 6), -S(0)p-R*^ (where p is 0 to 2), -R®-S(0)p-R® (where p is 
0 to 2). -(R®-0)rR* (where t is 1 to 6). and heterocydyl (optionally substituted by one or 
more substituents selected from the group consisting of alkyl, aryl, aralkyl. halo, haloalkyi. 
-OR*. -C(0)OR*, -N(R*)R*, and <5(0)N(R*)R®); 

R^^ is a side chain of an a-amino add; 

each R^* is independently alkyl, cydoalkyl. haloalkyi, aryl, aralkyl. -R®-0-C(0)-R*. -R^-OR*. 

-N(R*)R®, -R'-N(R*)R*, -R®-C(0)OR*. heterocydyl (optionally substituted by one or more 
substituents selected from the group consisting of alkyl, aryl. aralkyl. halo, haloalkyi, -OR*, 
-R^-OR*, -C(0)OR*, -N(R*)R^ and -C(0)N(R*)R*), or heterocyclylalkyi (optionally 
substituted by one or more substituents seleded from the group consisting of alkyl, aryl, 
aralkyl. halo, haloalkyi. -OR*. -R^-OR*. -C(0)OR*. -N(R*)R*, and -C(0)N(R*)R^); 

or R* and R^* together with the nitrogen to which they are attached form a /\/-heterocydic ring 
containing zero to three additional hetero atoms, where the A/-heterocyclic ring is 
optionally substituted by one or more substituents seleded from the group consisting of 
alkyl. aryl. aralkyl. amino, monoalkylamino. dialkylamino, OR*, -C(0)OR*. aminocarbonyl. 
monoalkylaminocarbonyl. and dialkyIaminocartx}nyl; 

each R^® is independently alkyl. aryl. aralkyl. -R^-OR*. -R®-N(R*)R*. cydoalkyi (optionally 

substituted by one or more substituents selected from the group consisting of alkyl. halo 
and -OR*), heterocydyl (optionally substituted by alkyl, aryl. aralkyl. halo, haloalkyi, -OR*, 
-C(0)OR*. -N(R*)R* or -C(0)N(R*)R*), or heterocydylalkyi (optionally substituted by one 
or more substituents selected from the group consisting of alkyl. aryl, aralkyl. halo, 
haloalkyi, -OR*. -C(0)OR*. -N(R*)R* and -C(0)N(R*)R*); or 

botn R-^s iogeirici wim the nitrogen to v^ich they are attached (and wherein the R® substituent is 
not present) form an aromatic Af-heterocyclic ring containing zero to three additional 
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het ro atoms, where the AMieterocylic ring is optionally sulistituted by one or more 
substituents selected from the group consisting of alkyl, aryl, aralkyi, -OR*. -R^-OR*. 
-C(0)OR^ -R'-C(0)OR'. -N(R«)R^ -R''-N(R^R^ <^0)R\ -C(OHR'-0)rR' (where t is 1 to 
6). and -(R'-0)pR* (where t is 1 to 6); 

each R'^ is independently hydrogen, alkyl, aryl, aralkyi, cyano. -OR^ -R'-OR', -C(0)0R'. 
-R''-C(0)0R'. .C(0)-N(R«)R», or -R'-C(0)-N(R')R'': 

R" is hydrogen, all^. aryl, aralkyi. c^no. -C(0)OR^ or -NO2: and 

each R" is cydoalkyl. haloalkyl. -R'-OR', -R«.N(R*)R*, -R''-C(0)OR^ -R''-C{0)N(R')R^ 

heterocydyl (optionally substituted by alkyl, aryl, aralkyi, halo, haloalkyl, -OR', -C(0)OR*, 
-N(R*)R' or -C(0)N(R')R'), or heterocydylalkyl (opiwnally substituted by one or more 
substituents selected from the group consistmg of alkyl, aryl. aralkyi, halo, haloalkyl, OR*. 
-C(0)OR*. -N(R')R* and -C(0)N(R*)R*): 

as a single stereoisomer or a mixture thereof; or a pharmaceutlcally acceptable salt thereof. 

2. The compound of Claim 1 selected from fonnula (I): 



A is =CH- or sN-; 
m is 1 to 3; 
n is 1 to 4; 

D is -N(RVC(Z)- or -N(R')-S(0)p- (where p is 0 to 2; 2 is oxygen, sulfur or Hj; and the nitrogen 

atom is directly bonded to the phenyl ring having the R^ and R^ substituents); 
E is -C(2)-N(R')- or -S(0)p-N(R')- (where p is 0 to 2; Z is oxygen, sulfur or Hj; and the nitrogen 

atom can be bonded to the phenyl ring having the R^ and the R^ substituents or to the 

aromatic ring having the R* substituent); 
each R^ is independently hydrogen, alkyl, aryl, aralkyi, halo, haloalkyl, cyano. -OR*. -S(0)p-R* 

(where p is 0 to 2). -C{0)0R'. -C(0)N(R')R*. -N(R*)R^ -0-C(0)R'. or 

-N(R*)-CH(R")-C(0)OR'; 
or two acyacent R^'s together with the carbons to which th^ are attached fonn a heterocydk: ring 
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fiised to the phenyl ring wh rein the heterocyclic ring is optionally substituted by one or 
more substituents selected from the group consisting of alkyi, aryl and aralkyi; 
is hydrogen, alkyI, aryl, aralkyi, halo, haloalkyi, cyano, -OR*. -S(0)p-R* (where p is 0 to 2). 
-C(0)OR', -0C(0)-R',-C(0)N(RV. -N(R^°)R". -C(R')H-N(R"^R". 
-C(R')H-R»-N(R'»)R". -C(R^)H0R', -C(R')H-R»0R'. -C(R')H-S(0)p-R' (where p is 0 to 
2), -C(R')H-R'-S(0)p-R' (where p is 0 to 2). -0-R'-S(0)p-R* (where p is 0 to 2). 
-C(R')H-N(R*)R'. -C(R')H-R•-N(R')R^ -0-R''-CH(OH)-CHrN(R'")R". -0-R»^^(R'»)R", 
-0-R'-0-C(0)R'. -0-R"-CH(0H)-CH2-0R'. -<>(R*-0)rR' (where t is 1 to 6). 
-CHR'-OVR" (where t is 1 to 6), -0-R'-C(0)R', -0-R*-C(0)R", -0-R''-C(0)OR', 
-N(RVR'-N(R"^R". -S(0)p-R'-N(R')R' (where p is 0 to 2), -S(0)p-R'-C(0)OR* (where p 
is 0 to 2), or -N(R')-CH(R^*)-C(0)0R': 
R' is a radical of formula (i): 



where: 
r is 1 or 2; 

R" is hydrogen, alkyl. halo, haloalkyi, -N(R^R*, -C(R^)H-N(R')R®. -OR^ -R'-OR'. 

-S(0)p-R"-N(R^R° (where p is 0 to 2) or heterocydylalkyl (where the heterocyclic 
ring is optionally substituted by one or more sut)stiiuents selected from the group 
consisting of alkyl, halo, aralkyi. nitro and cyano); and 

each R" is independently hydrogen, alkyl, halo, fdrmyl, acetyl, cyano, -R'-CN, -N(R")R", 

-C(R^)H-N(R'°)R". -C(R^)H-R*-N(R'°)R", -C(R')H-N®(R')(R'*)2. 

-C(R^)H-R"-N®(R')(R'^2. -C(0)0R'. -C(R')H-C(0)0R*. -C(R^)H-R''-C(0)0R'. 

-OR^ -C(R^)H-OR'. -C(R^)H-R*-0R'. -C(R^)H-0-R^*. -S(0)p-R'' (where p is 0 to 
2). -C(R')H-S(0)p-R" (where p is 0 to 2), -C(R^)H-R'-S(0)p-R'* (where p is 0 to 2). 
-S(0)p-N(R')R* (where p is 0 to 2), .C(0)N(R'OR^ -C(R^)H-C(0)N(R*)R*, 
-C{R')H-R''-C(0)N(R')R^ -C(R')H-N(R')-(R'-0)rR' (where t is 1 to 6). 
-C(R^)H-R''-N(R')-(R*-0)rR' (where t is 1 to 6), -C(R')H-0-(R''-0)rR' (where t is 1 
to 6), -C(R^)H-R''-O-(R''-0)rR* (where t is 1 to 6), -0-R'-CH(0H)-CH2-0R*. 
-C(R^)H-0-R'-CH(0H)-CH2-0R'. -C(R')H-N(R>KMOH(On)jrCHrOR' («hsr£ t ic 




R 



13 
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1 to 6). -C(R')H.N{RVS(0)rN(R'^R", -C(R')H.N(R'*VC(NR'')-N(R'^R'\ 
-C(R^)H-N(R' VC(NR")-R^° ^(NR'>N(R^R^ ^')^+C(NR'^N{R^R^ 
-C(R^)H-0-N(R*)R^. heterocydyl (wherein the heterocyclyl radical is not attached 
to the radical of formula (i) through a nitrogen atom and is optionally substituted by 
alkyl. aryl. aralkyl. halo, haloalkyl. oxo. ^R^ ^(0)0R^ -N(R^R* or 
-C(0)N{R^R^. or heteropyciylalkyl (wherein the heterocyclyl radical is not 
attached to the alkyl radical through a nitrogen atom and is optionally substituted 
by one or more substituents selected from the group consisting of alkyl, aryl. 
aralkyl, halo, haloalkyl, oxo. -OR®. -C(0)OR*, -N(R^R^ and -C(0)N(R^R®); 



where v is 1 to 4; 

R^^ is as defined above for formula (i); and 

R^^ is as defined above for formula G); 
each R^ is independently hydrogen, alkyl, halo, haloalkyl. cyano, nitro, -OR^. -C(0)OR^ -N(R^R®, 

-C(0)N(R^)R^ or-R®-N(R^R^ 
R^ and R^ are each independently hydrogen, alkyl, aryl or aralkyl; 
each R^ is independently hydrogen or alkyl; 

each R^ is independently a straight or branched alkylene. alkylidene or alkylkiyne chain; 
each R^ is independently alkyl, aryl or aralkyl; 

R^** and R" are each independently hydrogen, alkyl, haloalkyl. aryl. aralkyl. fonriyl, cyano. -R®-CN, 
-OR^ -R*-OR^ -S(0)p-R'' (where p is 0 to 2). -R^-S{0)p-R'^ (where p is 0 to 2). -N(R^)R^ 
-R^-N(R^R^ -R^.C(0)OR^ -C(0)-R'^ -C(0)NH2. -R'-C(0)NH2. -C(S)NH2. -C(O^S-R^ 
-C(0)-N(R^R'^ -R'-C(0)-N(R^R'^ -C(S).N(R^R'^ -R'-N(R^-C(0)H, -R^-N(RVC(0)R'^ 
-C(0)0-R®-N(R^)R^ <:(N(R^R®)=C(R'®)R^^ -R'-N(R^P(0)(0R^)2. cycloaikyi (optionally 
substituted by one or more substituents selected from the group consisting of alkyl. halo 
and 0R\ heterocyclyl (optionally substituted by alkyl, aryl, aralkyl, halo, haloalkyl, oxo, 
-OR*. -R*OR^ -C(0)OR^ -S(0)p-R** (where p is 0 to 2), -R*^-S(0)p-R® (where p is 0 to 2). 



or R^ is a radical of the formula (iQ: 
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-N(R^R® or -C(0)N(F^R^, or heterocydylalkyl (optionally substituted by one or more 
substituents selected from the group consisting of alkyi, aryl. aralkyi, halo, haloalkyi, oxo, 
-OR^ -R®-OR^ -C(0)OR^ -S(0)p.R® (where p is 0 to 2). -R'-S(0)p-R® (where p is 0 to 2). 
-f^(R^R® and -C(0)N(R^R®); 

or R^° and R^^ togetiier with the nitrogen to which they are attached fonn a ^/-heterocyclic ring 
containing zero to three additional hetero atoms, where the AMieterocylic ring is optionally 
substituted by one or more substituents selected frem the group consisting of alkyl, halo, 
haloalkyl. aryl. aralkyi, oxo, nitro, cyano, -R*-CN. =N(R^^). -0R^ -C(0)OR^ -R'-C(0)OR*. 
-N(R*)R^ -R".N(R*)R^ -C(0)N(R^R^ -R*'-C(0)N(R^R^ .N(RVN(R^R'. -C(0)R^ 
-C(OHR®-0)rR^ (where t is 1 to 6). -S(0)p-R® (where p is 0 to 2). -R"-S(0)p-R^ (where p is 
0 to 2). *(R^-0)rR^ (where t is 1 to 6), and heterocyclyl (optionally substituted by one or 
more substituents selected from the group consisting of alkyl. aryl, aralkyi, halo, haloalkyl, 
-OR^ -C(0)OR*. -N(R^R^ and -C(0)N{R^R®): 

R^^ is a side chain of an a-amino add; 

each R^* is independentiy alkyl. cydoalkyl. haloalkyl. aryl. aralkyi. -R®-OC(0)-R*. -R®-OR^ 

-N(R^R^ -R®-N(R^R^ -R^-C(0)OR^ heterocyclyl (optionally substituted by one or more 
substituents selected from the group consisting of alkyl, aryl. aralkyi. halo, haloalkyl. -OR^ 
-R'-OR'. -C(0)OR^ -N(R^R^ and -C(0)N(R^R^. or heterocydylalkyl (optionally 
substituted by one or more substituents selected from the group consisting of alkyl. aryl, 
aralkyi. halo, haloalkyl. -OR'. -R®-OR^ -C(0)OR'. -N(R^R^ and -C(0)N(R^R^); 

or R' and R^' together with the nitrogen to which tiiey are attached form a A/-heterocydic ring 
containing zero to three additional hetero atoms, where the A/-heterocydic ring is 
optionally substituted by one or more substituents selected from the group consisting of 
alkyl. aryl. aralkyi, amino, monoalkylamino, dialkylamino. -0R^ -C(0)OR^ aminocarbonyl. 
monoalkylaminocarbonyl. and dialkylaminocarbonyl; 

each R^^ is independently alkyl, aryl, aralkyi, -'R®-OR^ -R®-N(R^R^ cydoalkyl (optionally 

substituted by one or more substituents selected from the group consisting of alkyl, halo 
and -OR'), heterocydyl (optionally substituted by alkyl, aryl. aralkyi. halo, haloalkyl. -OR'. 
-C{0)0R', -N(R')R^ or -C(0)N(R')R^. or heterocydylalkyl (optionally substituted by one 
or more substituents selected from tiie group consisting of alkyl. aryl. aralkyi, halo, 
haloalkyl. OR'. -C(0)OR'. -N(R')R' and .C(0)N{R')R'); or 

botii R^^s together with the nitrogen to which tiiey are attached (and wherein ttie R^ substituent is 
not present) form an aromatic AMieterocydic ring containing zero to three additional 
hetern atoms, where the N-heterocylic ring is optionally substituted by one or more 
substituents select d from the group consisting of alkyl, aryl, aralkyi. -OR', -C(0)OR'', 
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.R*.C(0)OR^ 44{R^R\ -R®-N(R^R^ -C(0)R^ -C(OHR'-0)rR' (where t is 1 to 6). and 

-{R®-0)rR* (where t Is 1 to 6); 
each R^^ is independently hydrogen, aikyi, aryl. aralkyi, cyano. -0R^ -R®-OR^ -C(0)OR^ 

-R'.C(0)OR'. -C(0).N(R')R^0^-R®-C(O)-N(R')R^ 
R^® is hydrogen, alkyl. aryl. aralkyi. cyano. -C(0)OR^ or -NO2; and 
each R^® is cydoalkyl, haloalkyl. -R*-OR^ -R*^^^(R^R^ .R®^(0)OR^ -R''-C(0)N(R^R^ 

heterocydyl (optionally substituted by alkyl. aryl, aralkyi, halo, haloalkyl, -OR^ -C(0)OR®, 

-N(R^R® or -C(0)N(R^R^. or heterocydylalkyi (optionally substituted by one or more 

substituents selected from the group consisting of alkyl. aryl, aralkyi, halo, haloalkyl. -OR^. 

-C(0)OR^ -N(R*)R® and -C(0)N(R*)R^; 
as a single stereoisomer or a mixture thereof; or a pharmaceutically acceptable salt thereof; 
provided that when A is =CH-, m is 1 , n is 1 , D is -N(H)-C(0)- (where the nitrogen atom is directly 
bonded to the phenyl ring having the R^ and R^ substituents). E is -C(0)-N(H)- (where the 
nitrogen atom is directly bonded to the phenyl ring having the R^ substituted). R^ is hydrogen and 
R^ is in the 5-position and is methyl. R^ is in the 4-position and is fluoro, R^ can not be a radical of 
formula (ii) where v is 1 , R^^ is hydrogen, and R" is chloro. 

3. The compound of Claim 2 wherein: 
A is =N-; 
m is 1 to 3; 
n is 1 to 4; 

D is -N{RVC(Z)- (where Z is oxygen, sulfur or H2. and R® is hydrogen or alkyl); 

E is -C{Z)-N(R*)- (where Z is oxygen, sulfur or H2. R* is hydrogen or alkyl, and the nitrogen is 

attached to the pyridinyl ring); 
R^ is halo or haloalkyl; 

R^ is -N(R'^R'\ .0-R^-S(0)p-R^ (where p is 0). -O-R®-C(O)0R^ -0-(R*-O)rR^ (where t is 1) or 
-0R®-N(R'°)R'' where: 
each R^ is independently hydrogen or alkyl; 
each R° is independently a straight or branched alkylene chain; 
R^ is alkyl; and 

R'° and R^^ are each independently hydrogen, alkyl. or -R®-0-R^ (where R® is a straight 

or branched alkylene chain and R^ is hydrogen or alkyl); 
or R^° and R" together with the nitrog n to which they are attached fomi a 

A/-heterocycIic ring containing zero to one additional hetero atoms, where the 

Af-heterocyclic ring is optionally substituted by alkyl; 
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is a radical of the formula (i): 




where r is 1; 
R^^ is halo; and 

R^"* is -C(R^)H-N(R'°)R'^ where: 
R^ is hydrogen; and 

R^° and R^^ together with the nitrogen to which they are attached form 



R"* is hydrogen or halo. 

4. The compound of Claim 3 wherein: 

m is 1; 
n is 1; 

Dis-N(HK(0)-; 

E is -C(0)-N(H)- (where the nitrogen is bonded to the 2-posttion of the pyridinyl ring); 
R^ is halo in the 5-position; 

r2 is -N(R'®)R'\ -0-R^S(0)p-R® (where p is 0), -0.R®-C(O)0R^ -0-(R®-0)rR^ (where t is 1) or 
-0-R°-N(R'°)R" where: 

each R^ is independently hydrogen, methyl or ethyl; 

each R^ is independently a methylene, ethylene or propylene chain; 

R^ is methyl or ethyl; and 

R^** and R^^ are each independently hydrogen, methyl, ethyl, or -R®-0-R® (where R® is 

ethylene and R^ is hydrogen, methyl or ethyl); or 
R^^ and R^^ together with the nitrogen to which they are attached fomi a A/-heterocyclic 

ring containing zero to one additional hetero atoms, where the A/-heterocyclic 

ring is optionally substituted by alkyi; 
R^ is a radical of the formula (i): 



piperazinyl optionally substituted by one or more substituents selected 
from the group consisting of alkyI and -C(0)R^; and 
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where r is 1; 
R" is chloro; and 

R'^ is in the 4-posrtion and is -C(R^)H-N(R^*^R'' where: 
R^ is hydrogen; and 

R^° and R^^ together with the nitrogen to which they are attached form 



R^ is hydrogen, bromo or chloro in the 5-position. 

5. The compound of Claim 4 wherein: 
R^ is chloro; 

R^ is •0-R^-S(0)p-R' (where p is 0). -0-R®-C(0)OR* or -0-(R^-0)rR^ (where t is 1 or 2) where: 
each R^ is independently hydrogen, methyl or ethyl; 
each R® is independently a methylene, ethylene or propylene chain; and 
R* is methyl or ethyl. 

6. The compound of Claim 5 which is selected from the group consisting of: 
A/-(5-chloropyridin-2-yl)-24{(4-((4-methylpiperazin-1-yl)methyl)-3-chlorothiophen-2- 

yl)carbonyl)aminol-3-(methylthio)methoxy-5-chlorobenzamlde; 
A/-(5Krfiloropyridin-2-yl)-2-I((4K(4-methylpipera2in-1-yl)methylV3-chb 

yl)carbonyl)amino]-3-(ethoxycarbonyl)methoxy-5-chlorobenzamide; 
A/-(5-chloropyridin-2-yl)-24((4-((4HTiethylpipera2in-1-yl)methyl)-3Kdiloro* 

yl)carbonyl)amino]-3-(2-hydroxyethoxy)-5-chlorobenzamide; 
A/-(5-chloropyridin-2-yl)-2-(((4-((4-methylpiperazin-1-yI)methyl)-3^ 

yl)carbonyl)amino]-3-(2-methoxyethoxy)-5-chlorobenzamide; and 
A/-(5-chloropyridin-2-yl)-2-[((4-<(4-methylpiperazin-1-yl)methyl)-3-chlorothiop 

yl)carbonyl)amino]-3-(2-ethoxyethoxy)-5-chlorobenzamide; 
/V-(5-chloropyridin-2-yl)-2-[((4-((4-ethylpiperazin-1-yl)methyl)-3-chlo^^ 

yl)carbonyl)amino]-3-(2*methoxyethoxy)-5-chlorobenzamide, and 
Af-(5-chloropyridin-2-yl)-2-I((4-((4-ethylpiperazin-1-yl)methyl)-3-chlorothiophen-2- 

yl)cart)onyl)amino]-3-{2-(2-methoxyethoxy)ethoxy)-5-chlorobenzamide. 



piperazinyl optionally substituted by methyl or ethyl; and 



wo 99/32477 



-245- 



PCT/EP98/07650 



7. The compound of Claim 4 wherein 
is chloro; and 

r2 is -N(R^^R^' or -0-R*^.N(R^°)R^' where: 

R^ Is a methylene, ethylene or propylene chain; and 

R^° and R^^ are each independently hydrogen, methyl, ethyl, or -R'-O-R* (where R® is 
ethylene and R^ is hydrogen, methyl or ethyl). 

8. The compound of Claim 7 which is selected from the group consisting of: 
A/-(5-chloropyridin-2-yl)-2-[((4-((4HT)ethylpiperazin-1-yl)methyl)-3-chlorothiophe^^ 

yl)carbonyl)amino]-3-(dimethyl)amino-5-chlorobenzamide; 
A/-(5-chloropyridin-2-yl)-2-[((4-((4-methylpiperazin-1-yl)methyl)-3-chlorot^ 

yl)carbonyl)amino]-3-(3-(/V-methyl-A/-(2-hydroxyethyl)amino)propoxy)-5- 

chlorobenzamide; and 
W-(5-chloropyridin-2-yl)-2-[((4-((4-methylpipera2in-1-yl)methyl)-3-chl^^^ 

yl)carbonyl)amlno]-3*amino*5-chlorobenzamide. 

9. The compound of Claim 4 wherein 
R^ is chloro: 

R^ is -N(R'°)R'' or -0-R'-N(R'^R'' where: 

R® is methylene, ethylene or propylene; and 

R^° and R^^ together with the nitrogen to which they are attached form a A/-heterocyclic 
ring containing zero to one additional hetero atoms, where the A/-heterocyclic 
ring is optionally substituted by alkyi and is selected from the group consisting of 
morpholinyl, piperazinyl. pymolidinyl or imidazolyl. 

10. The compound of Claim 9 selected from the group consisting of: 
A/-(5-chloropyridin-2-yl)-2-[((4-{(4-methylpiperazin-1-yl)methyl)-3-chlorothiophen-2- 

yl)carbonyl)amino]-3-(morpholin-4-yl)-5-chlorobenzamide; 
A/-(5-chloropyridin-2-yl)-2-[((4-((4-methylpiperazin-1-yl)methy!)-3-chlorothiophen-2- 

yl)carbonyl)amino]-3-(4-methylpipera2in-1-yl)-5-chloroben2amide; 
A/-(5-chloropyridin-2-yI)-2-[((4-((4-methylpipera2in-1-yl)methyl)-3-chlorothiophen-2- 

yl)carbonyl)amino]-3-(3-morpholinylpropoxy)-5-chlorobenzamide; 
#V-(5-chIcrcpyr:d!ri-2-y!}-2-I((^((4-m thylpiperazin-l -yl)m thyI)-3-chlorothiophen-2- 

yl)carbonyl)amino]-3-(3-{pyrrolidin-1-yl)propoxy)-5-chlorobenzamide; 
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AK5-chloropyridin-2-yl^2-(((4-((4-methylpiperazl^ 

yl)carix>nyl)amino]-3-(pyrrolidirv-1-yl)-5-chlorobe^ 
A^(5<hloropyridin-2-yl)-2-I((4K(4-methylplperazifv1^ 

yl)carbonyl)amino]-3-(3-fimidazol-1-yl)propoxy)-5-chloroberra and 
A^(5-chloropyridirh2-yl)-2-[((4-((4-ethylpipei^n-1-yl)mem 

yl)caitonyl)amino^3-(morphoiin-4-yl)-5-chlorobenzamide. 

1 1 . The compound of Claim 2 wherein: 
A is =N.; 
m is 1 to 3; 
n Is 1 to 4; 

D is -N(R*)-C(Z)- (where Z is oxygen, sulfur or H2, and is hydrogen or alky!); 

E is -C(Z)-N(RV (where Z is oxygen, sulfur or H2, R® is hydrogen or alkyi, and the nitrogen is 

attached to the pyridinyl ring); 
R^ is halo or haloalkyi; 

R^ is hydrogen, haloalkyi, or -OR* where R* is hydrogen oralkyi; 
R^ is a radical of the formula (i): 



where r is 1; 
R^^ is halo; and 

each R^* is independently hydrogen, alkyl, halo, fomiyl. acetyl, cyano, -R®-CN, -N(R^°)R^\ 
-C(R^)H-N(R'^R'\ -C(R')H-R'.N(R'')R'\ -C(R^)H.N®(R^(R'')2, 

-C(R^)I+R**-N®(R^{R'^. -C{0)OR^ -C(R^)H-C(0)OR^ <i(R^)H-R®-C(0)OR'. 

OR^ -C(R^)H-OR^ .C(R^)H-R®-OR*. -C(R^)H-0-R'^ -S(0)p-R'* (where p is 0 to 
2), -C(R^)H-S(0)p-R^^ (where p is 0 to 2), -C{R^)H-R®-S(0)p-R'* (where p is 0 to 2). 
.S(0)p-N(R^R^where p is 0 to 2). -C(0)N(R^R^ -C(R^)H-C(0)N(R*)R^ 
-C(R^)H•R'-C(0)N(R^R^ -C(R^)H.N(RV(R®-0)rR* (where t is 1 to 6). 
-C(R^)H-R®-N(RV(R®-0)rR* (wh re t is 1 to 6), -C(R^)H-0-(R*-0)rR^ (where t is 1 
to 6), <:(R^)H.R*-0-(R**-0)rR* (wh re t is 1 to 6). -aR*-CH(0H)-CH2-0R^ 
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-C(R^)H-O-R**-CH{0H)-CHr0R^ -C(R^)H-N(RVRMCH(OH)lrCHrOR*^ (where t is 
1 to 6). -C(R')H-N(RVS(0M4(R'^R", •C(R^)H.N(R'VC(NR")-N(R'^R", 
-C(R^)H.N(R'VC(NR")-R'^ -C(NR")-N(R')R^ -C(R')H-C(NR")-N(R^R^ 
-C{R^)H-0-N(R^R^ heterocyclyl (wherein the heterocydyl radical is not attached 
to the radical of fonmula (i) through a nitrogen atom and Is optionally substituted by 
alkyl. aryl. aralkyl. halo, haloalkyl, oxo, -OR*. -C(0)OR^ -N(R*)R® or 
-C(0)N(R^R^, or heterocyclylalkyi (wherein the heterocyclyl radical is not 
attached to the alkyl radical through a nitrogen atom and is optionally substituted 
by one or more substituents selected from the group consisting of alkyl, aryl. 
aralkyl. halo, haloalkyl. oxo, .OR^ -C(0)0R'. -N(R^)R^ and ^C(0)N(R^R^; where 
R^ and R^ are each independently hydrogen, alkyl. aryl or aralkyl; 
each R'^ is independently hydrogen or alkyl; 

each R® is independently a straight or branched alkylene, alkylidene or alkylidyne 
chain; 

each R® is independently alkyl, aryl or aralkyl; 

R^*^ and R" are each independently hydrogen, alkyl. haloalkyl. aryl. aralkyl. formyl. 
cyano. «R^-CN. -OR'. -R'•OR^ -S(0)p-R'* (where p is 0 to 2), •R'-S(0)p-R'* 
(where p is 0 to 2), -N{R^R'. •R'-N(R'^R^ -R®-C(0)OR^ -C(0)-R'^ 
-C(0)NH2. -R®-C(0)NH2. -C(S)NH2. -C(O^S-R^ -C(0)-N(R^R'^ - 
R®-C(0^N(R^R'^ -C(S)-N(R^R''. -R^.N(R'K(0)H. -R'-N(R')-C(0)R'^ 
-C(0)0-R®-N(R^R^ -C(N(R^R^)=C(R^^R'°. -R''-N(RVP(0)(0R')2. 
cycloalkyi (optionally substituted by one or more substituents selected from 
the group consisting of alkyl, halo and -OR^. heterocyclyl (optionally 
substituted by alkyl. aryl. aralkyl. halo, haloalkyl. oxo. -OR^ -R®-OR^ 
-C(0)OR^ -S(0)p-R® (where p is 0 to 2). -R®-S(0)p-R^ (where p is 0 to 2), 
-N(R^R^ or -C(0)N(R^R^. or heterocyclylalkyi (optionally substituted by 
one or more substituents selected from the group consisting of alkyl, aryl. 
aralkyl. halo, haloalkyl. oxo. -OR^ -R**-OR^ .C(0)OR^ -S(0)p-R^ (where p 
is 0 to 2). -R®-«(0)p-R' (where p is 0 to 2). -N(R*)R^ and -C(0)N(R*)R®). 
where 

R* and R^ are each independently hydrogen, alkyl. aryl or aralkyl; 
each R® is independently a straight or branched alkylene, 

alkylidene or alkylidyne chain; 
each R^ is independently alkyl, aryl or arelkyi; 
each R^* is independently alkyl, cycloalkyi, haloalkyl. aryl, aralkyl, 
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-R**-0-C(0)-R^ -R'-OR*. ^^(R^R^ .R*.N(R')R^ 
-R^-C(0)OR^ heteroc^dyl (optionally substituted by one or 
more substituents selected from the group consisting of 
alkyl, aryl, aralkyl. halo, haloalkyl. -0R^ -R*-OR^ 
-C(0)OR^ -N(R^R^ and -C(0)N(R^R*). or 
heterocydylalkyl (optionally substituted by one or more 
substituents selected from the group consisting of alkyl, 
aryl. aralkyl. halo, hatoalkyl. -OR^ -R®OR^ ^(0)0R*, 
.N(R^R^ and -C(0)N(R^R^), where 

R® and R® are independently each hydrogen, alkyl. 

ary! or aralkyl, and 
each R® is independently a straight or branched 
alkylene, alkylidene or alkylidyne chain; 
or R^ and R^^ together with the nitrogen to which they are attached 
fomn a Af-heterocyclic ring containing zero to three 
additional hetero atoms, where the AWieterocydic ring is 
optionally substituted by one or more substituents selected 
from the group consisting of alkyl, aryl. aralkyl. amino, 
monoalkylamino, dialkylamino, -OR^. -C(0)OR^ 
aminocartx)nyl. monoalkylaminocartx>nyi, and 
dialkyiaminocartK)nyl. where 

each R^ is hydrogen, alkyl. aryl or aralkyl; and 
R^® is hydrogen, alkyl, aryl. aralkyl. cyano. •C(0)OR^ or-N02; 
or R^^ and R" together with the nitrogen to which they are attached form a 

AHieterocyclic ring containing zero to three additional hetero atoms, where 
the A/-heterocylic ring is optionally substituted by one or more substituents 
selected from the group consisting of alkyl, halo, hatoalkyl, aryl. aralkyl, 
0X0, nitro, cyano. -R'-CN, =N(R'^). -OR^ -C(0)OR^ -R®-C(0)OR^ 
.N(R^R^ -R*'-N(R^R®, -C(0)N(R*)R^ -R*'.C(0)N(R^R^ .N(RVN(R')R^ 
-C(0)R^ -C(OHR®-0)rR^ (where t is 1 to 6), -S(0)p-R^ (where p is 0 to 2), 
-R'-S(0)p.R^ (where p is 0 to 2), -(R*-0)rR' (where t is 1 to 6). and 
heterocyclyl (optionally substituted by one or more substituents selected 
from the group consisting of alkyl, aryl, aralkyl, halo, hatoalkyl, -OR*, 
-C(0)OR^ -N(R^R^ and ^(0)N(R')R*^, where 

R* and are each independently hydrogen, alkyl, aryl or aralkyl; 
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each is independently a straight or branched aikylene, 

alkyltdene or alkyiidyne chain; 
each is independently allcyi, aryl or aralkyi; 
each R^^ is independently hydrogen, alkyl. aryl. aralkyi, cyano, 

-OR^ .R*.OR^ -C(0)OR^ -R*^.C(d)OR^ -C(0)-N(R^R^or 
-R*-C(0)-N(R^R^ where 

R^ and R^ are independently each hydrogen, alkyl. 

aryl or aralkyi, and 
each R^ is independently a straight or branched 
alkylene. alkylidene or alkyiidyne chain; 
each R^^ is independently alkyl, aryl, aralkyi. -R®-OR^ -R®-N(R^R^ cycloalkyi 

(optionally substituted by one or more substituents selected from the group 
consisting of alkyl. halo and -OR^). heterocyclyl (optionally substituted by 
alkyl, aryl, aralkyi, halo, haloalkyi, OR^ -C(0)OR^ -N(R^R® or 
-C(0)N(R^R^, or heterocyclylalkyi (optionally substituted by one or more 
substituents selected from the group consisting of alkyl, aryl, aralkyi, halo, 
haloalkyi. -OR^ -C(0)OR^ .N(R^R' and -C(0)N{R^R^. where 

R^ and R® are independently each hydrogen, alkyl, aryl or aralkyi. 
and 

each R^ is independently a straight or branched alkylene. 
alkylklene or alkyiidyne chain; or 
both R^^s together with the nitrogen to which they are attached (and wherein the 
R^ substituent is not present) form an aromatic A/-heterocyclic ring 
containing zero to three additional hetero atoms, where the Af-heterocylic 
ring is optionally substituted by one or more substituents selected from the 
group consisting of alkyl, aryl, aralkyi, <iR\ -C(0)OR^ -R*-C(0)OR*, 
-N(R*)R^ -R®-N(R'*)R®. -C(0)R^ -C(OHR*-0)rR* (where t is 1 to 6), and 
-(R'-0)rR^ (where t is 1 to 6), where 

R^ and R^ are independently each hydrogen, alkyl, aryl or aralkyi. 
and 

each R^ is independently a straight or branched alkylene, 
alkylidene or alkyiidyne chain; 
each R^^ is independently hydrogen, alkyl, aryl, aralkyi. cyano, -OR*. -R®-OR*, 
.C(0)OR^ -R'-C(0)OR^ -C(0)-N(R^R^or-R*^.C(O^N(R^R^ where 

R^ and R"* are independently ach hydrogen, aikyi, aryi or aralkyi. 
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and 

eadi is independently a straight or branched allcylene, 
alkyiidene or alkyfidyne chain; 



and is hydrogen or halo. 

1 2. The compound of Claim 1 1 wherein: 

m is 1; 
nisi; 

Djs-N(H).C(0)-; 

E is -C(0)-N(H)- (where the nitrogen is bonded to the 2-position of the pyridinyl ring); 

is hydrogen, haloalkyi, or -OR® where R* is hydrogen or alkyi; 
R^ is a radical of the formula (i): 



where r is 1; 
R^^ is halo; and 

R'^ is .C(R^)H-N(R^°)R'' where: 
R^ is hydrogen; 

R^** and R^^ are each independently hydrogen, alkyI, haloalkyi, aryl, aralkyi, fomiyl, 
cyano. -R*-CN, -OR*, -R^-OR*. -S(0)p-R'^ (where p is 0 to 2). -R®-S(0)p.R'* 
(where p is 0 to 2), -N(R^R^ -R^N(R*)R^ -R*-C(0)OR**. -C(0)-R^®, 
-C(0)NH2. .R''-C(0)NH2. -C(S)NH2, -C(0)-S.R^ .C(0)-N(R^R'^ - 
R'-C(0)-N(R^R'^ -C(S)-N(R*)R^'. -R^.N(RV5(0)H, -R*-N(R*).C(0)R'^ 
.C(0)0-R'-N(R^R^ -C(N(R W=C(R'*)R'^ -R'-N(RVP(0)(0R^. 
cycloalkyi (optionally substituted by one or more substituents selected from 



the group consisting of alkyI, halo and -OR^, heterocydyl (optionally 
substituted by alkyl. aryl. aralkyi. halo, haloalkyi. oxo. -OR*. -R®-OR^ 
.C(0)OR^ -S(0)p-R^ (where p is 0 to 2). -R*-S(0)p-R' (where p is 0 to 2), 
•N(R^R® or -C(0)N(R^R^, or heterocyclylalkyi (optionally substituted by 
one or more substituents selected from the group consisting of alkyI, aryl. 
aralkyi, halo, haloalkyi, oxo. -OR^ -R®-OR^ -C(0)0R*. -S(0)p-R* (where p 




R 



.13 
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is 0 to 2). -R'-S(0)p-R^ (where p is 0 to 2). 4J(R')R® and -C(0)N(R^R®), 
where 

R* and R® are each independently hydrogen, alkyl, aryl or ariaikyl; 
each R^ is independently a straight or branched alkylene, 

alkylidene or alkyildyne chain; 
each R^ is independently alkyl, aryl or aralkyi; 
each R^® is independently alkyl. cydoalkyl. haloalkyl. aryl, aralkyi. 
-R^^C(0).R', -R**.OR^ .N(R')R^ -R'.N(R^R^ 
-R®-C(0)OR^ heterocydyl (optionally substituted by one or 
more substituents selected from the group consisting of 
alkyl. aryl. aralkyi, halo, haloalkyl. -OR^ -R®-OR^ 
-C(0)OR'. -N{R')R^ and -C(0)N(R^R^), or 
heterocyclylalkyi (optionally substituted by one or more 
substituents selected from the group consisting of alkyl. 
aryl, aralkyi. halo, haloalkyl, -0R^ -R^-OR^ -C(0)OR^ 
.N(R^R^ and -C(0)N(R^)R^). where 

R* and R^ are independently each hydrogen, alkyl, 

aryl or aralkyi, and 
each R^ is independently a straight or branched 
alkylene, alkylidene or alkyildyne chain; 
or R^ and R^* together with the nitrogen to which they are attached 
form a ^heterocydic ring containing zero to three 
additional hetero atoms, where the A/-heterocyclic ring is 
optionally substituted by one or more substituents selected 
from the group consisting of alkyl, aryl, aralkyi. amino, 
monoalkylamino. dialkylamino. -0R^ -C(0)OR®, 
aminocarbonyl. monoalkylaminocari3onyl, and 
dialkylaminocarbonyl. where 

eadi R^ is hydrogen, alkyl, aryl or aralkyi; and 
R^' is hydrogen, alkyl, aryl, aralkyi, cyano, -C(0)OR^ or -NO2; 
or R^^ and R^^ together with the nitrogen to which they are attached form a 

A^heterocydic ring containing zero to three additional hetero atoms, where 
the Af-hetero(^ic ring is optionally substituted by one or more substituents 
selected from the group consisting of alkyl, halo, haloalkyl. aryl. aralkyi. 
0x0, nitro. cyano, -R'-CN, =N(R''), -OR', -C(0)OR^ -R=-C(0)OK-, 
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-N(R^R^ -R*-N(R^R^ ^0)N(R^R^ ^®-C(0)N(R^R^ 4M(RVN(R*)R^ 
^(0)R^ -C{OHR*'-0)rR* (where t is 1 to 6), -S(0)p-R® (where p is 0 to 2). 
-R**-S(0)p-R® (where p is 0 to 2). -(R*^-0)rR^ (where t is 1 to 6), and 
heterocydyl (optionally substituted by one or more substituents selected 
from the group consisting of alkyl, aryl, aratkyi, halo, haloalkyi. -OR^ 
-C(0)OR^ -N(R^R^ and ^(O)N(R^R*), where 

R^ and R^ are each independently hydrogen, alkyl. aryl or aralkyi; 
each R^ is independently a straight or branched alkylene. 

aikylidene or alkylidyne chain; 
each R^ is independently alkyl, aryl or aralkyi; 
each R^^ is independently hydrogen, alkyl. aryl, aralkyi, cyano, 

-OR^ -R'-OR^ -C(0)OR^ -R*<:(O)0R^ -C(0)-N(R*)R^ or 
-R^-C(0)-N(R^)R^ where 

R^ and R^ are independently each hydrogen, alkyl, 

aryl or aralkyi. and 
each R° is independently a straight or branched 
alkylene, aikylidene or alkylidyne chain; 

and R^ is in the 5-position. 

1 3. The compound of Claim 1 2 wherein: 
R^° and R" are each independently hydrogen, alkyl. haloalkyi. aryl. aralkyi. fomiyl, cyano. -R^-CN, 
-OR'. -R®-OR^ -S(0)p-R'^ (where p is 0 to 2), -R^-S(0)p-R'' (where p is 0 to 2). -N(R^R^ 
-R°-N(R^)R^ .R^C(0)OR^ -C{0)-R'^ -C(0)NH2, -R'-C(0)NH2. -C(S)NH2. -C(0)^R', 
.C(O^N(R^R'^ .R®-C(0)-N(R^R'^ -C(S)-N(R^R'^ .R®-N(RV^(0)H. -R'.N(RVC(0)R'^ 
-C(0)0-R'-N(R^R^ -C(N(R^R>C(R'^R'°. -R®-N(RVP(0)(0R^. cydoalkyl (optionally 
substituteid by one or more substituents selected from the group consisting of alkyl, halo 
and -OR^). heterocydyl (optionally substituted by alkyl. aryl. aralkyi. halo, haloalkyi, oxo. 
-OR^ -R*-OR^ -C(0)OR^ -S(0)p-R^ (where p is 0 to 2). ^**-S(0)p-R^ (where p is 0 to 2). 
-N(R^R^ or -C(0)N(R^R^, or heterbcyclylalkyl (optionally substituted by one or more 
substituents selected from the group consisting of alkyl, aryl. aralkyi, halo, haloalkyi, oxo, 
.0R^ -R®-OR^ -C(0)OR*, -S(0)p-R' (where p is 0 to 2), -R'^-S(0)p-R^ (where p is 0 to 2), 
-N(R^R^ and -C{0)N(R*)R®), where 

R^ and R^ are each independently hydrogen, alkyl, aryl or aralkyi; 
ach R^ is independ ntly a straight or branched alkylene. alkylklene or alkylidyne 
chain; 
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each is independently allcyl, aryi or aralkyi; 

each R^* is independently alkyi, cycloalkyi, haloalkyi, aryl. aralkyi, -R®-0-C(0)-R^ 
-R^-OR*. -N(R^R^ .R*-N(R*)R^ -R'^-C(0)OR^ heterocydyl (optionally 
substituted by one or more substituents selected from the group consisting 
of alkyl. aryl, aralkyi, halo, haloalkyi, OR^ -R'-OR^ -C(0)OR^ -N(R^R^ 
and -C(0)N(R^R^. or heterocydylalkyl (optionally substituted by one or 
more substituents selected from the group consisting of alkyl, aryl, aralkyi. 
halo, haloalkyi, ^DR^ -R**-OR^ -C(0)OR^ .N(R®)R^ and -C(0)N(R*)R^) 
where 

R^ and R^ are independently each hydrogen, alkyl, aryl or aralkyi, 
and 

each R^ is independently a straight or branched alkylene. 
alkylidene or alkylidyne chain; 
or R^ and R^^ together with the nitrogen to which they are attached form a 

W-heterocyclic ring containing zero to three additional hetero atoms, where 
the AHieterocyclic ring is optionally substituted by one or more substituents 
selected from the group consisting of alkyl, aryl, aralkyi, amino, 
monoalkylamino, dialkylamino, -0R^ -C(0)OR^, aminocart^onyl, 
monoatkylaminocarbonyl, and dialkylaminocarbonyl, where 

each R^ is independently hydrogen, alkyl, aryl or aralkyi; and 
R^® is hydrogen, alkyl. aryl, aralkyi, cyano, -C(0)OR^. or -NO2. 

14. The compound of Claim 1 3 wherein: 
R^° is hydrogen, alkyl, or -R®-OR^; and 

R^^ is hydrogen, alkyl or-R®-OR^ 

where each R^ is independently a straight or branched alkylene chain, and each R^ is hydrogen 
or alkyl. 

15. The compound of Claim 14 selected from the group consisting of: 
A/-(5K:hloropyridin-2-yI)-2-[((4-(chloromethyl)-3-chlorothiophen-2-yl)carbon 

5-chlorobenzamide; 

W-(5-chloropyridin-2-yl)-2-[((4-((A/-methyl-NX2-hydroxyethyl)amino)methyl)-3-^^^ 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
A/-(5-chloropyridin-2-yl)-2-[((4-((A/-methyl-WK2-hydroxyethyl)amino thyl)-3-chlorothiophen-2" 

yl)cart3onyl)amino]-3-hydroxy-5-chlorobenzamkle; 
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AK5-chioropyridin-2-yl)-2-{((4-((Af;A/^ii(2-hydroxypropyl)a 

yl)carbonyl)amino^3-methoxy-5-chlorobenzarn^de; 
A/-(5-chloropyridirv2-yl)-2-K(4-{(A/-methyl-W-(3-hydro 

2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
/V-(5K*iloropyridin-2-yl)-24((4-((A/4nethyl-A/K2-hydrox^^ 

2- yl)carbonyl)aminol-3-methoxy-5-chloroben2amide; 
A/-<5K:hloropyridin-2-yl)-2-{((4-((A/''^thyl-/V-(2-hydro^^ 

yl)carbonyl)amino]-3-methoxy-5-chiorobenzamide; 
W-(5-chloropyridin-2-yl)-2^((4-{(W4Tiethyl-/V42,2-dim 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
yV-(5-chloropyridirv2-yl)-2-K(4-((A/-methyl-A/H2-h^^ 

yl)carbonyl)amino]-3-ethoxy-5-chlorobenzamide; 
A^(5<:hloropyridin-2-yI)-2-[((4-(((2-hydroxyethyl)amino)methyl)-3-chloro^ 

yl)carbonyl)amino]-3-methoxy-5^hloroben2amide; 
A/-(5-chloropyridin-2-yl)-2-[((4-{{methylamino)methyl)-3-chlorothiophen-2-yl)M 

methoxy-S-chlorobenzamide; 
A/-(5-chloropyTldin-2-yi)-2-[((4-(amino)methyl-3-chIorothiopherh2-yl)carbonyI)a^ 

5-chlorobenzamide; 
W-(5H:hIoropyridin-2-yl)-2-[((4-((dimethylamino)methyl)-3-chlorothiopher^^ 

3- methoxy-5-chlorobenzamide; 
A/-(5-chloropyridin-2-yl)-2-[({4-((N'-«thyl-W-methylamino)methyl)-3-chlo 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
/V-(5-chloropyridin-2-yl)-2-[((4-((A/-(1-methylethyl)amino)methyl)-3-chto 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
A^{5K:hloropyridin-2-yl)-24((4-(ethylamino)methyl-3-chlorothiophen-2-^^^ 

methoxy-5-chlorobenzamide; and 
A/-(5K:hloropyridin-2-yl)-2-[((4-(diethylamino)methyl-3-chlorothioph 

methoxy-5-chlorobenzamide. 

1 6. The compound of Claim 1 3 wherein: 
R'^ is hydrogen, alkyi, or -R®-N(R^R^ and 
R" is -S(0)p-R'* (where p is 0 to 2) or -R'.N(R^R^ where: 

R^ and are independently hydrogen or alkyi; 

each R° is independently a straight or branched alkylene, alkylidene or alkylidyne chain; 
and 



wo 99/32477 



-255- 



PCT/EP98/07650 



R^* is independently alkyl, cydoalkyl. haloalicyl. aryl. aralkyl. -R^-0-C(0)-R^ 4?*OR^ 

-N(R')R^ -R*.N(R^R^ .R®.C(0)OR*. heterocyclyl (optionally substituted by one or 
more substituents selected from the group consisting of alkyl. aryl. aralkyl, halo, 
haloalkyi, -OR®, .R*^.OR^ -C(0)0R'. -N(R^R^ and -C(0)N(R^R^), or 
heterocydyialkyl (optionally substituted by one or more substituents selected from 
the group consisting of alkyl, aryl, aralkyl, halo, haloalkyi, •OR^ -R^-OR^ 
^(0)0R^ -N(R^R^ and -C(0)N(R^R') where 

R^ and R® are independently each hydrogen, alkyl. aryl or aralkyl, and 
each R^ is independently a straight or branched alkylene, alkylidene or 
alkylidyne chain. 

17. The compound of Claim 16 selected from the group consisting of: 
/V-(5<hloropyridin-2-yO-2-[((4-((A/-methyI-W-(3-(dimethylamlno)propyl)amino)methylK^ 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
/V-(5<hloropyridin-2-yl)-2-I((4-((/V-methyl-A/-(methylsulfonyl)amino)methyl)-3<hlorot 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
A/-<5H:hIoropyridiri-2-yl)-2-I((4-((/V-methyl-W-(2-(dimethylamino)ethyl)amino)methyl)-3- 

chlorothiophen-2-yl)carbonyl)amino]-3-hydroxy-5-chloroben2amide; 
Af-(5-chloropyridin-2-yl)-2-[((4-((WHmethyI)sulfonyl-A/-(2-(dimethylamino)ethyl)amin 

chlorothiophen-2-yI)carbonyl)amino]-3-methoxy-5-chlorob€nzamide; 
A/-(5-chloropyridin-2-yl)-2-[((4-((A/-methyl-A/-{2-{dimethylamino)ethyl)amino)methyl)-3- 

chiorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
A/-(5-chloropyridin-2-yl)-2-I((4-((W-methyl-WH(3.5-dimethylisoxa2oM^ 

3-chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
A/-(5-chloropyridin-2-yl)-2-[((4-((W4Tiethyl-A/Xmethylsulfonyl)amino)methyl)-3-chto 

yl)carbonyl)amino]-3-hydroxy-5-chlorobenzamide; 
A^(5-chloropyridin-2-yl>-2-[((4-((A/-methyl-A/-((2-(4-hydroxypiperidin-1- 

yl)ethyl)sulfonyl)amino)methyl)-3-chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5- 

chlorobenzamide; 

AK5-chloropyridin-2-yl)-2-[((4-{(W-methyl-A/-((2«(pyrrolidin-1-yl)ethyl)sulfonyl) 
chiorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 

A?-<5-chloropyridin-2-yl)-24((4-((N-methyl-A/-((dimethylamino)sulfonyl^ 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 

.A/.(fi-chloropyridin-2-yl)-2-[((4-((N'-(2-amino^^ thyl)-3-chlorothlophen-2- 
yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; and 
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A^(5-chloropyridin-2-yl)-2-[((4-((/V'-elhyl-/VH4-{dinrothylamm^^ thyl)-3- 
chlorothiophen-2-yl)carbonyl)amino]-3-rnethoxy-5-chlorobenzamide. 

1 8. The compound of Claim 1 3 wherein: 
R" is hydrogen, allcyl or -R'-OR*: and 

R" is formyl, cyano. -C(0)-R«, -C(0)NH2. -C(S)NH2, -C(0)-S4?', -C(0)-N(R')R«, 
-C(S)4J(R«)R«. .R^.N(R«H»(0)(0R«)2. or-C(N(R»)R>C(R^«)R'" where: 
each R^ is hydrogen or all^; 
R° is a straight or branched all^ylene chain; 

each R" is independently alkyl, cycloaikyl. haloalkyl, aryl, aralkyl, -R"-0-C(0)-R', -R'-OR*. 
-N(R')R^ -R"'-N(R')R^ -R'-C(0)0R'. heterocydyl (optionally substituted by one or 
more substituents selected from the group consisting of alkyl. aryl, aralkyl, halo, 
haloalkyl. -OR^ -R^OR*. -C(0)0R'. -N{R')R«. and -C(0)N(R^R^. or 
heterocydylalkyl (opfionally substituted by one or more substituents selected firom 
the group consisting of alkyl, aryl. aralkyl, halo, haloalkyl, -OR*. -R'-OR^ 
-C(0)OR^ -N(R^R^ and -C(0)N(R*)R*) where 

R^ and R® are independently each hydrogen, alkyl, aryl or aralkyl, and 
each R® is independently a straight or brandied alkylene, alkylidene or 
alkylidyne chain; and 
R" is hydrogen, alkyl, aryl, aralkyl, cyano, -C(0)OR^ or-NOa- 

1 9. The compound of Claim 1 8 selected from the group consisting of: 
A/-(5-chloropyridin-2-yl)-2-I((4-((W'-methyl-/V-ethylureido)methyl)-3-chlorothiophen.2- 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide: 
W-(5-chloropyridin-2-yl)-2-[((4-((W'-methyi-W".{2-carboxyethyl)ureido)methyl)-3-chlorothiophen- 

2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
A/-(5-chloropyridin-2-yl)-2-l((4-({/V-methyl-A/'-((4-(2-hydroxyethyl)piperazin-1- 

yOcarbonyl)amino)methyl)-3-chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5- 

chlorobenzamide; 

A/-(5-chloropyrklln-2-yl)-2-I((4-((A/4nethyl-/V*-(2-(morpholin-4-yl)ethyl)thioureldo)methyl^^ 
chlorothiophen-2-yl)carbonyl)amlno]-3-methoxy-5-chlorobenzamide; 

/V-(5-chloropyridin-2-yl)-2-I((4-((A/'-methyl-A/'-(((4-hydroxypiperidin-1- 

yl)methyl)carbonyl)amino)methyl)-3-chlorothiophen-2-yl)cari3onyl)aminol-3-methoxy-5- 
cMorobenzamide; 

A/-(5-chloropyridin-2-yl)-2-[((4-((A/'-m thyl-/V--{2-hydroxyethyl)urekto)methyl)-3-chlorothiophen- 
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2- yt)cari3onyl)amino]-3-rnethoxy-5-chlorobenzamide; 
A^(5-chloropyridin-2-yl)-2-[((4-(/V'-methylureido)m^^^ 

3- methoxy-5-chloroben2amide; and 
W-(5-chloropyridin-2-yI)-2-[((4-((/V'.(2-hydroxyet^^^ 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
/V-{5-chloropyridirv2-yl)-2-[((4-((/V'-methyl-A/"-(2-(c^ 

2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
W-{5-chloropyridin-2-yI)-2-[{(4-{(A/'-methyl-A/"-(2-(acetoxy)e^ 

2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
W-{5-chloropyridin-2-yl)-2-[((4-((A/'-methyl-/V"-(2-(pyrrolidir^1.yl) 

chlorothiopherv2-yl)cailDonyl)amino]-3-methoxy-5-chlorobenzamide; 
A/-(5-chloropyridin-2-yl)-2-I((4-((/V"-(2-(chloro)ethyl)ureido)methyl)-3-ch 

yl)carbonyl)amino]-3-methoxy-5-chloroben2amide; 
A/-(5-chloropyridin.2-yl)-2-[((4-((/V-methyl-W"-(2-(({2-hydroxyphenyl)carbon^ 

methyl)-3-chlorothiopheiv2-yl)carbonyl)amino]-3-methoxy-5K;hlorobenzamid^ 
A/-(5-chloropyridin-2-yl)-2-[((4-((/V'-methyl-W'-cyanoamino)methyl)-^^^ 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
A^(5-chloropyridin-2-yI)-2-[((4-((A/'-(2-((fluoromethylcarbony^ 

chlorothiophen-2-yl)carbonyI)amino]-3-methoxy-5-dilorobenzamide; 
W-(5-chloropyridin-2-yl)-2-[((4-((/V'-methyl-/VH(2-aminoethox^^ 

chlorothiophen-2-yI)carbonyl)amino]-3-methoxy-5-chloroben2amW^ 
A/-(5-chloropyridin-2-yl)-2^((4-{(A/'-memyl-/V'-((methylthio) 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chIorob€nzarnide; 
A/-(5-chloropyridin-2-yI)-2-[((4-((W'-ethyl-/V-«^^ 

chlorothiophen-2-yl)carbonyf)amino]-3-methoxy-5-chlorobenzamide; 
A/-(5K:hloropyridin-2-yl)-2-[((4-((A/-methyl-A/'-(2-nltro-1^ 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
A/-{5-chloropyridin-2-yl)-2-[((4-(((2<limethylphosphoramW^ 

chlorothiophen-2-yl)carbonyi)amino>3-methoxy-5-chlorobenzamide. 

20. The compound of Claim 1 3 wherein: 
is hydrogen, alkyi. haloalkyl. or-R®-OR®; 
R^^ is cydoalkyi (optionally substituted by one or more substituents selected from the group 
consisting of alkyi, halo and -OR^. heterocydyl (optionally substituted by alkyi, aryl. 
aralkyl, hafo, haloalkyl. oxo. -OR', -R^^R'. -C(0)OR^ -S(0)p-R- (where p is 0 to 2). 
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-R®-S(0)p-R® (where p is 0 to 2). -N(R*)R® or -C(0)N(R^R®), or heterocydylalkyl (optionally 
substituted by one or more substituents setected from the group consisting of aikyi, aryl, 
araikyl, halo, haloalkyl, oxo, -OR^ -R*-OR', -C(0)OR*, ^(0)p-R^ (where p is 0 to 2). 
-R*^-S(0)p-R® (where p is 0 to 2), -N(R^R^ and -C(0)N(R^R^. where 

R^ and R^ are each independentiy hydrogen, alkyl. aryl or arallcyl; 

each R^ is independentiy a straight or branched alkylene, alkylidene or alkylidyne 

chain; 

each R^ is independentiy alkyl, aryl or araikyl; 

each R^* is independentiy alkyl, cydoalkyl. haloalkyl, aryl, araikyl. -R®-0-C(0)-R*, 
-R^-OR^ -N(R^R^ -R®-N(R^R^ -R^<:(0)OR^ heterocyclyl (optionally 
substituted by one or more substituents selected from the group consisting 
of alkyl. aryl. araikyl. halo, haloalkyl. -0R^ -R®-OR^ -C(0)OR^ -N(R*)R®. 
and -C(0)N(R^R^, or heterocydylalkyl (optionally substituted by one or 
more substituents selected from the group consisting of alkyl, aryl. araikyl, 
halo, haloalkyl. OR^ -R®-OR^ •C(0)OR^ -N(R^R^ and -C(0)N{R^R^ 
where 

R^ and R^ are independentiy each hydrogen, alkyl, aryl or araikyl. 
and 

each R° is independentiy a straight or branched alkylene. 
alkylidene or alkylidyne chain. 

21 . The compound of Claim 20 selected from tiie group consisting of: 
A/-(5-chloropyridin-2-yl)-2-[((4-((A/-(2-(morpholin-4-yl)ethyl)amino)methyl)-3Krfito^^ 

yl)carfoonyl)amino]-5-chlorobenzamide; 
A^(5K*loropyridin-2-yl)-2-I((4-((A/-metiiyl-/V42-(pyn-olidin-1-yl)ettiyl)amino)methyl)-^ 

chlorothiopheri-2-yl)carbonyl)amino]-3-methoxy-5-chiorobenzamide; 
W-(5-chloropyridin-2-yl)-2^((4-((A/-mettiyl-Af-(1-metiiylpiperidin-4-yl)am 

dilorothiophen-2-yl)carbonyl)amino]-3-hydroxy-5-chlorobenzamide; 
A^(5-chloropyridin-2-yl)-24({4-((A/-mettiyl-W-(4-hydroxycyclohexyl)amino)meth^ 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamkle; 
A^(5-chloropyridin-2-yl)-2^({4-((W4nethyl-A/-(pyridin-2-yl)methyl)amino)me0iyl 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
Af-(5-chloropyridin-2-yl)-2-I((4-((/V'•^ethy^A/^)xazolin-2-yl)am 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
/V-(5-chloropyridin-2-yl)-2-[((4-((A/-mettiyl-A/-(thiazolin-2-yl)amino)me 
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yl)carbonyl)aminol-3-methoxy-5-chlorobenzamide; 
A^(5-chioropyridin-2*yl)-2-[((4-((A/'-ethyl-A/^o)eazoli^^^^ 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
A/-(5-chloropyridin-2-yl)-2-I((4-((A/'-ethyl-A/-(thia2olin-2 

yI)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
/V-(5-chloropyridin-2-yl)-2-[((4-((W-methyl-A/-(4-(oxo)oxa^^ 

chlorothiophen-2-yl)cartDonyi)amino]-3-methoxy-5-chloroben^ 
A^(5-chloropyridin-2-yl)-2-[((4-((W-methyI-W4pyridin-2-yl)amino)me^ 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
A/-(5-chloropyridin-2-yl)-2-[((4-((A/-methyl-/V-(dihydrc>-4(H)-1,3-oxazin^ 

chlorothiophen-2-yI)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
W-(5-chloropyridin-2-yl)-2-[((4-((A/-methyl-A/-(oxazolin-2-yl)amino)methyl)-3^ 

yl)carbonyl)amino]-5-chlorobenzamide: 
A/-{5-chloropyridin-2-yl)-2-[((4-((A/-methyl-A/-(oxa2olin-2-yl)amino)methyl)-^ 

yl)carbonyl)amino]-3-hydroxy-5-chlorobenzamide; 
A/-(5-chloropyridin-2-yl)-24((4-((A/4^butyl)'/V-(oxazolin-2-yl)amino)methyl)^^^ 

yl)carbonyl)amino]-3Hnethoxy-5-chlorobenzamide; 
W-(5-chloropyridin-2-yl)-2-[((4-(((thiazol-2-yl)amino)methyl)-3-chlorothiophen-^^ 

- yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
W-(5-chloropyridin-2-yl)-24((4-((A/-(2-methoxyethyl)-WHoxa2olin-2-yl)am 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
W-(5-chloropyridin-2-yl)-2-[{(4-({/V-methyl-A/-(oxazol-2-yl)amino)meth 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
W-(5-chloropyridin-2-yI)-2-[((4-((W4Tiethyl-A/-(4-trifluoromethyl-5-( 

yl)amino)methylV3-chlorothiophen-2-yi)cart)onyl)amino]-3-meth 
W-(5-chloropyiidin-2-yl)-2-I((4-({/V'-ethyl-A(-(dihydro-4(f^ 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chloroben2amide; 
A/-(5-chloropyridin-2-yl)-2-[((4-((W-methyl-A/-(5-methylox 

chlorothiophen-2-yl)cail3onyl)amino]-3-methoxy-5-chlorobenzamide; 
W-(5-chloropyridin-2-yl)-2-[((4-((W-methyl-iV4tetra20k 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
A/-(5-chloropyridin-2-yl)-2-[((4-{(A/'-ethyl-W-(tetra2ol-5-yl)ami 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
A/-(5-chloropyridin-2-yl)-24({4-((A/'-ethyl-A/-(4-methylox 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
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A^(5-(*loropyridiiv2-yl)-2-{((4-({/V4pyrazol-3-yl)amino)me^ 

yl)carbonyl)amino]-3-m thoxy*5-chiorobenzamide; 
AK5-chloropyridin-2-yl)-2-I((4^((A/K2,2.2-trifluoroe0^ 

chlorothiophen-2-yl)cartx)nyl)amino]-3-methoxy-5-chlorobenzamM^ 
A/-(5-chloropyridin-2-yl)-2-l((4-((/V44-(ethoxycarbonyl)oxazofi 

chlorothiopherh2-yl)carbonyl)amino>3-methoxy-5-chlorobenzam 
W-{5-chloropyridirv2-yl)-2-[((4-((/VX3.4<lihydro-2Hi)yrrol^^ 

2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
A^(5-chloropyridin-2-yl)-2-[((4-((/V-(1.2,4-tria20l-4-yl)amm^^ 

yl)carbonyi)amino]-3-methoxy-5-chiorobenzamide; 
N-(5-chloropyridin-2-yl)-2-I((4-((A/-methyl-A/-(3,4-dihydro^^ 

chlorothiophen-2-yl)carbonyl)amino]-3-TTiethoxy-5-chlorobenzamrde; 
/V-(5-chloropyridin-2-yl)-2-[((4-((A/-methyl-A/Kpyridirv4-yl)amino)me^^ 

yl)carbonyl)amino]-3-methoxy-5-chtorobenzamide; 
/^(5-chloropyiidin-2-yl)-2-[((4-({A/-methyl-A/42-amino^methylpyrimidir^ 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chloroben2amide; 
A/-(5-chloropyridirv2-yl)-24((4-((A/-methyl-W-((1.2,4-oxadiazol-3-y^ 

chlorothiophen-2-yl)carbonyl)amino^3-methoxy-5-chloroben2amide; 
W-(5-chloropyridin-2-yl)-2-I((4-((A/42-{imidazoW-yl)ethyl)amino)methyl)-3^ 

yl)carbonyi)amino]-3-methoxy-5-chlorobenzamide; 
W-{5-chloropyridirh2-yl)-2-[((4-((/V-methyI-A/X3.4,5.6-tetrahydropyri^ 

chlorothiophen-2-yl)carbonyl)amlno]-3-methoxy-5-chlorobenzamide; 
W-(5-chloropyridin-2-yl)-2-[((4-((A/-methyl-/V42-chloropyrimidirh^ 

chlorothiophen-2-yi)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
W-(5-chloropyridin-2-yl)-24((4-((N'-ethyl-W4(imidazol-2-yl)met^^ 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
A^(5-chloropyridin-2-yl)-2-[((4-((A/^nethyl-/VX4-aminopyrimidiiv2-y^ 

^lorothiopherv2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
/\^(5-chloropyridin-2-yl)-2-I((4-((/V-(4-aminopyrimidin-2-yl)amino)meth 

yI)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
/V-(5-chloropyridin-2-yl)-2-l((4-((WH4-(methylamino)pyrimidi^^^ 

chlorothiophen-2-yl)carbonyl)amtno]-3-methoxy-5-chlorobenza^ 
A^(5-c*loropyridin-2-yl)-2-[((4-((W4ne%l-A/4(3-(methox^ 

yl)methyl)amino)m thyI)-3-chlorothioph n-2-yl)carbonyl)aminol-3-m thoxy-5- 

chlorobenzamtde; 
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W-(5-chloropyridin-2-yI)-24((4-((A/-me%l-WK(^^ 

yl)methyl)amino)m thyl)-3-chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5- 

chlorobenzamide; and 
A/-(5-chloropyridin-2-yl)-2-[{(4-((A/-methyl-A/-(1,3,2<iioxaphospholan-2-yl)a 

chlorothiophen-2-yl)rarbonyl)amino]-3-methoxy-5-chlorobenzamide. 

22. The compound of Claim 12 wherein: 

and R^^ together with the nitrogejn to which they are attached fomi a AHieterocydic ring 
containing zero to three additional hetero atoms, where the A/-heterocylic ring is optionally 
substituted by one or more substituents selected from the group consisting of alkyl. halo, 
hafoalkyl. aryl, aralkyl, oxo, nitro. cyano, -R'-CN. =N(R^^), -0R^ -C(0)OR^ -R®•C(0)OR^ 
-N(R^R^ -R^-N{R^R^ -C(0)N(R^R^ .R®-C(0)N(R^)R^ -N{RVN(R^R^ -C(0)R^ 
-C(0)-(R^-0)rR^ (where t is 1 to 6), -SCOjp-R** (where p is 0 to 2). -R'-S(0)p-R^ (where p is 
0 to 2), -(R®-0)rR^ (where t is 1 to 6). and heterocyclyl (optionally substituted by one or 
more substituents selected from the group consisting of alkyl, aryl, aralkyl, halo, haloalkyi, 
^R', "C(0)0R'. -N(R^)R^ and .C(0)N(R')R^, where 

R^ and R^ are each independently hydrogen, alkyl, aryl or aralkyl; 

each R° is independently a straight or branched alkylene, alkylidene or alkylidyne 
chain; 

each R^ is independently alkyl. aryl or aralkyl; 

each R^^ is independently hydrogen, alkyl, aryl. aralkyl. cyano, -OR^. -R®-OR^. 
-C(0)OR^ -R®-C(0)OR^ -C{0)-N(R^R^ or -R^-C(0)-N(R^R^ where 

R^ and R® are independently each hydrogen, alkyl. aryl or aralkyl. 
and 

each R® is independently a straight or branched alkylene, 
alkylidene or alkylidyne chain. 

23. The compound of Claim 22 wherein the A/-heterocylic ring is optionally substituted 
by one or more substituents selected from the group consisting of alkyl, halo, haloalkyi. aryl, 
aralkyl, and nitro. 

24. The compound of Claim 23 selected from the group consisting of: 
A/-(5-chloropyridin-2-yl)-2-[{(4-((4.5-dihydropyrazolin-1-yl)methyl)-3-chlorothiophen-2- 

y!)car!?ony!)aminol-3-methoxy-5-chlorobenzamide; 
A/-(5-chloropyridin-2-yl)-2-I((4-({imida20l-1-yl)methyl)-3-chlorothiophen-2-yl)carbonyO 
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methoxy-S-chiorobenzamid ; 
AK5<hloropyridin-2-yl)-2-I((4-((morpholtn^yl)methyl)-3^ 

3-methoxy*5-chlorobenzamicle; 
/V-<5-chloropyridin-2-yl)-2*[((4-((pyrazol-1-yl)methyl)^ 

methoxy-5-chiorobenzamide; 
AK5-chloropyridin-2*yl)-2-K(4-((hydantoiiv3-yl)methyl)-3-^ 

methoxy-5-chlorobenzamide; 
A^(5-chloropyridin-2-yl)-2-[((4-((1 ,4.5,6-tetrahydropyrimidin-1 -yl)methyl)-3-chlorothiophen-2- 

yi)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
A/-(5-chloropyridin-2-yl)-24((4-(0midazolirh1-yl)methyl)-3-* 

3-methoxy-5-chlorobenzamide; 
/S^(5<hloropyridin-2-yO-2-{((4-((pyrrDlidin-1-yl)methyl)-3-^ 

methoxy-5-chlorobenzamide; 
N-(5-chloropyridin-2-yl)-2^({4-((2,3.4,5,6J'4iexahydro-3J<limethyW 

yl)methyl)-3Hdilorothiopheiv2-y!)carbonyl)amino]-3-methoxy-5-chl 
A^(5-chloropyridin-2-yl)-24((4-((4-methylpiperazin-1-yl)meth^^^ 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
AK5-chloropyridin-2-yl)-24((4-((4-methylpipera2in-1-yl)methy^^ 

yl)carbonyl)amino]-3-hydroxy-5-chioroben2amide; 
A^(5-chloropyridin-2-yl)-2^({4-((4-methylpiperazin-1-yl)methyl)-3^ 

yl)carbonyI)aminol-5-chlorobenzamide; 
A/^(pyridin-2-yl)-2-[((4-((4-methylpipera2in-1-yI)methyl)-3-chto^^ 

chlorobenzamide; 
A/-(5-bromopyridin-2-yl)-2-[((4-((4-methylpipera2irHl-yl)methyl)-3^ 

yl)carbonyl)amino]-5-chlorobenzannide; 
A/-(5-chloropyridin-2-yl)-24({4-((4-ethylpiperazirv1-yl)methyl)-3-chloro^^^ 

y!)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
A^(5H:hloropyiidin-2-yl)-2-[({4-((2-methylimidazol-1-yl)methyl)-3-chlor^^^ 

yl)carbonyl)aminol-3-methoxy-5-chlorobenzamide; 
W-(5-chloropyridin-2-yl)-2-[((4-((4-methyIimidazol-1-yl)methyl)-3^loro^ 

yl)cartx)nyl)amino]-3-methoxy-5-chlorobenzamide; 
/V-{5<hloropyridin-2-yl)-2-[((4-((5-methylimidazol-1-yl)methyl)-3H:hloro^^ 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzarnide; 
A/-<5-chloropyridin-2-yl)-2-I((4-({2-methylimidazolin-1-yO 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzarnide; 
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A^(5-chioropyridin-2-yl)-2-[((4-((2,4Kiimethylimida2X>^ 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzarnide; 
A^(5-chloropyridin-2-yl)-2-[((4-((2,5-dimethylimidazo^ 

yi)carix>nyl)amino]-3-methoxy-5-chlorobenzamide; 
A/-<5-chloropyridirv-2-yl)-2-I((4-((2-methyW-nttroimidaz^ 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
/V-(5-chlbropyridirv2-yl)-24((4-{(4,5<lichloroimidazol-1-yl)m 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
AK5-chloropyridirH2-yl)-2-[{(4-((2-(chloromethyl)imidazolin-1-yl)m 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide: and 
A^(5-chloropyridin-2-yl)-2-[((4-((2-(fluoromethyt)imidazolin^ 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide. 

25. The compound of Claim 22 wherein the A/-heterocylic ring is substituted by one or 
more substituents selected from the group consisting of alkyi, nitro, -R®-CN, -OR^, 
.N(R^)-N(R*)R'. -C(0)R^ -S(0)p-R® (where p is 0 to 2), -(R«-0)rR^ (where t is 1 to 6). and 
heterocyclyl (optionally substituted by one or more substituents selected from the group 
consisting of alkyl. aryl. aralkyl. halo, haloalkyl. -OR*, -C(0)OR^ -N(R*)R^ and -C(0)N(R^R^), 
where 

R* and R^ are each independently hydrogen, alkyl, aryl or aralkyl; 
each R^ is independently a straight or branched alkylene. alkylidene or alkylidyne 
chain; 

each R^ is independently alkyl, aryl or aralkyl. 

26. The compound of Claim 25 selected from the group consisting of: 
W-(5K:hloropyridin-2-yl)-2-[((4-((4-(hydroxymethyl)imidazol-1-yl)methyl)-3-chlorothiophen-2- 

yl)carbonyl)amino]-3-methoxy*5-chlorobenzamide; 
/V-(5-chloropyridin-2-yl)-2-I{(4--((5-(hydroxymethyl)imidazol-1-yl)-3-chiorothiophen-2- 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
W-(5-chloropyridin-2-yl)-2-I((4-((2-(methoxymethyl)imida20lin-1-yl)methyl)-3-chlorothiophen^ 

yl)carbonyl)amino]-3-methoxy*5-chlorobenzamide; 
Ar-(&-chloropyridin-2*yl)-2-[((4*((2-(hydroxymethyl)imidazol-1-yl)methyl)-3*chlorothiop 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
W-(5-chloroDVridin-2-yl)-24((4-((4-formylpiperazin-1-yl)methyl)-3-chlorothioph^^^ 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
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Af-(5K:hloropyridin.2-yl)-2-[((4-((2-(A/-amino-A/^^ thyl).3- 

chlorothioph rH2-yl)carbonyl)aminoh3-methoxy-5-chlorobenzamicle; 
A>-(5-chloropyridin-2-yl)-2-[((4K(4-hydro^^^ 

yl)carbonyI)amino]-3-metho)cy-5-chlorobenzamide; 
AK5-chloropyridin-2-yl)-2.[((4-{(2-(methylthio)im 

yl)carbonyl)amino]-3-methoxy-5-chloroben2amlde; 
A^(5-chloropyridin-2-yl)-2-[((4-((4-(methylsulfonyl)pi 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
W-(5-chlorDpyridin.2-yI^2-I((4-((2-methyI-4-nit^^ 

yl)carbonyl)amino]-3-methoxy-5-chloroben2amide; 
/V-(5-chloropyridin-2-yl)-2-[((4-((2-(cyanomethyl)imW 

yl)cait)onyl)amino]-3-methoxy-5-chlorobenzamide; and 
/V-(5-chloropyridin-2-yl)-2-[((4-{(4-(pyiimidin.2.yl)piperazin.1-yl)m 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide. 

27. The compound of Claim 22 wherein the W-heterocylic ring is substituted by one or 
more substituents selected from the group consisting of alkyl. oxo. =N(R^^), -C(0)OR^ -N(R^R^ 
-C(0)N(R^R®. -(R®.0)^R^ and heterocydyl (optionally substituted by one or more substituents 
selected from the group consisting of alkyl, aryl. aralkyi, halo, haloalkyl. -OR*, -C{0)OR^ 
-N(R^R^ and -C(0)N(R^R^). where 

R* and R^ are each independently hydrogen, alkyl. aryl or aralkyi; 
each R® is independently a straight or branched alkylene, alkylidene or alkylidyne chain; 
each R^^ is independently hydrogen, alkyl. aryl. aralkyi. cyano, -OR^ -R®-OR^ or 
-C(0)OR^ .R'^(0)OR^ -C(0).N{R^R^ -R®^(0)-N(R^R^ where 

R* and R^ are independently each hydrogen, alkyl, aryl or aralkyi. and 
each R® is independently a straight or branched alkylene, alkylidene or 
alkylidyne chain. 

28. The compound of Claim 27 wherein the AMieterocylic ring is substituted by 
=N(R^^) and Is optionally substituted by one or more substituents selected from the group 
consisting of alkyl, oxo, -C(0)OR^ -N(R*)R®, .C(0)N(R^R^ and -(R®-0)^R^ where 

R* and R® are each independently hydrogen, alkyl, aryl or aralkyi; 
each R^ is independently a straight or branched alkylene. alkylidene or alkylidyne chain; 
each R" is ind pendently hydrogen, alkyl. aryl, aralkyi. cyano. -OR®. -R^^R^ -C(0)OR^ 
-R*-C(0)OR*. -C(O^N(R*)R^ or .R'*^(0)-N(R^R® where 
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and are independently each hydrogen, alkyi, aryl or aralkyi, and 
each R^ is independently a straight or Ixanched alkyiene, allcylidene or 
allcylidyne chain. 

29. The compound of Claim 28 selected from the group consisting of: 
A/-(5-chloropyridin-2-yl)-2-[((4-((2-imino-5-methyltetrahydrooxazol-3-yl)methy^ 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
W-{5-chloropyridin-2-yl)-2-K(4-((2Hmino-5,5-(dimethyl)tetrahydrooxa2ol-3-yl) 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
A/-(5-chloropyridin-2-yl)-24((4;J(2-«thylimino-5.5-(dimethyl)tetrahydrooxa2oi-3-yl)methy^ 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
A/-(5-chloropyridin-2-yl)-2-[((4-((2-imino-5(S;wTiethyltetrahydrooxa20t-^^^ 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
A/-(5-chloropyridin-2-yl)-2-[((4-((2-imino-5(R>methyltetrahydrooxa20l-3-yl)methyl)-3- 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chloroben2amide; 
/V-(5-chloropyridin-2-yl)-2-I((4-((2-lminotetrahydrooxazol-3-yl)methy!)-3-chto 

yl)carbonyl)amino]-3-methoxy-5-chIorol>enzamide; 
A/-(6-chloropyridin-2-yl)-2-I((4-((2-imino-5-(methoxymethyl)tetrahydrooxazol-3-yl)methyI)-3- 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chloroben2amide; 
W-{5-chloropyridin-2-yI)-2-[({4-((2-imino-4-methyltetrahydrooxazoi-3-yl)methyl)-3- 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
A/-(5-chloropyridin-2-yl)-2-[({4-((frans-4.5-dimethyl-2-iminotetrahydrooxa2ol-3-yl)methyl^ 

chlorothiophen-2-yI)carbGnyl)amino]-3-methoxy-5-chloroben2amide; 
A/-(5-chloropyridin-2-yl)-2-[({4-((c/s-4,5-dimethyl-2-iminotetrahydrooxazoI-3-yl)methyl)-3- 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamtde; 
A/-(5-chloropyridin-2-yl)-2-I((4-((3-methyl-2-imino-2.3-dihydroimida2ol-1-yl)methyl)-3- 

chlorothiophen-2-yl)carbonyl)amino)-3-methoxy-5-chlorobenzamide; 
A/K5-chloropyridin-2-yl)-2-I{(4-((2-imino4etrahydroimidazol-1-yl)methyl)-3-chlorothiophen-2- 

yI)carbonyl)aminol-3-methoxy-5-chlorok)enzamide; 
W-(5-chloropyridin-2-yI)-24((4-((2-imino-1.2Hjihydropyrimidin-1-yl)methyl)-3-chlorothiop^^^ 

yl)carbonyl)amino]-3-methoxy-5-chloroben2amide; 
A/-{5-chloropyridin-2-yl)-2-I((4-{(2-imino-4-(hydroxymethy!)tetrahydrooxazol-3-yl)methyl)-3- 

chlorothiophen-2-yl)carbonyl)aminol-3-methoxy-5-<;hlorobenzamide; 
W-(5-chloropvridin-2-yl)-2-[((4-{(2-iminotetrahydrothia20l-3-yl)methyl)-3-chlorothi 

yl)carbonyl)aminol-3-methoxy-5-chlorobenzamide; 
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A/-(5-chloropyiidin-2-yl)-2-[({4-((2-imino-4-oxoimkiazoliiv1-yl)m 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
W-(5-chloropyridin-2-yl)-2-I({4-(( tetrahydro-2-immo-2H-pyrimidin-1 -ylpyrimidin-1 -yI)methyl)-3- 

chlorothiophen-2-yl)cartx>nyl)amino]-3-methoxy-5-chloroben^ 
A/-(5-chloropyridirv-2-yl)-24((4-((2-(methoxyrarbonylamino 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chIorobenzamide: 
A^(5-chloropyridiiv2-yl)-2-[({4-{{2-(cyanoimino)tetrahydrolmi^ 

chlorothiophen-2-yl)cail3onyl)amino]-3-methoxy-5-chloroberizamide; 
A/-(5-chloropyridin-2-yl)-2-[((4-((2-imino-3-((phenylamino)carbon^^^ 

yl)methyl)-3-chlorothiopherh2-yl)carbonyl)amino]-3-methoxy-5-chlorober^ 
A/-(5-chloropyridin-2-yl)-2-[((4-((c/s-4,5-dimethoxy-2-iminotetrahy^ 

chlorothiophen-2-yi)carbonyl)amino]-3-methoxy-5-chtorobenzamide; 
A^(5-chloropyridirv-2-yl)-2-[((4-((2-amino-4-imino-1 ,4-dihydropyrimidin-1 -yl)methyl)-3- 

chiorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
A^(5-chloropyridin-2-yl)-2-[({4-((2-((2-hydroxyethyl)imlno)tetra 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamM^ 
A/-(5-chloropyiidin-2-yl)-2-I((4-((2-iminopiperidin-1-yl)methyl)^ 

yl)carbonyl)amino]-3-methoxy-5-chIoroben2amide; 
A^(5*hloropyridin-2-yl)-2-[{(4-({4-iminc>-1(4^0-pyridinyl)methyl^^ 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
A/-(5-chloropyridin-2-yl)-2-[((4-((2-imino-1(2H)-pyridin-1-yl)methyl)-3^ 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
A/-{5-chloropyridin-2-yl)-2-[((4-((2-(ethylimino)pyiTolidin-1-yl)methyl)-3^ 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; and 
A/-(5-chloropyridirv2-yl)-2-I((4-((2-(({aminocarbonyl)methyl)imino)tetra 

yl)methyO-3-chlorothiophen-2-yl)carbonyl)aminol-3-methoxy-5-chlorobe^ 

30. The compound of Claim 22 wherein the AWieterocylic ring is substituted by 
-N(R^R® and optionally substituted by one or more substituents selerted from the group 
consisting of alkyl. oxo, -N(R^R^ -0R^ and -C(0)N(R^R^ where R^ and R^ are each 
independently hydrogen, alkyl, aryl or aralkyl. 

31 . The compound of Claim 30 selected from the group consisting of: 
A/-(5-chloropyridin-2-yl)-2-{((4-{(2-aminoimida20l-1-yl)methyl)-3-chlorothiophen-2- 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
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A^(5-diloropyridin-2-yl)-2^((4-((5-aminotetrazol-1^ 

yI)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
/V-(5-chloropyridin-2-yl)-2-I((4-((3-amlno-1,2,4-tria2ol-t-^^^ 

yl)carbonyi)amino]-3-methoxy-5-chlorobenzamide; 
A^(5-chloropyridin-2-yl)-2-[((4-((3.5<liamjno-4H-1,2.4-tri^^ 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
A^(5-chloropyridin-2-yl)-2-I((4-((4-amino-5-(aminocarbon 

chlorothiophen-2-yl)carbonyl)amino^3-methoxy-5<hlorober^ 
A/-(5-chIoropyridin-2-yI)-24((4-((2.6<liaminopurin-9-yl)meth^^ 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
A/-(5-chloropyridin-2-yl)-2-(((4-((2.6<liaminopurin-7-yl)methyl)-^ 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
W-{5-chloropyridin-2-yl)-2-I((4-((5-amino-2-oxo-2H-pyrimidin-1-yl)methyl^^ 

yl)carbonyl)amino]-3-methoxy-5-chloroben2amide; 
A/-(5-chloropyridin-2-yI)-2-[((4-((6-aminopurin-9-yl)methyl)-3-chlorothiophe^^ 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
/V-(5-chloropyridin-2-yl)-2-[((4-((6-aminopurin-7-yl)methyl)-3-chlorothioph^ 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
A/-(5K:hloropyiidin-2-yI)-2-[((4-((2-aminc>-6<)xopurin-9-yl)methyl)-3K:h^ 

yI)carbonyI)amino]-3-methoxy-5-chlorobenzamide; 
A/-(5-chloropyridin-2-yl)-2-[((4-{(2-amino-6-oxopurin-7-yl)methyl)-3^ 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
A/-(5-chloropyridin-2-yl)-2-[((4-((5-(dimethylamino)-1,2Aoxadiazol-3-yl)met^ 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
/\/-(5-chloropyridin-2-yl)-2-[{(4-((5-amino-1,2.4-oxadiazol-3-yl)meth 

yl)carfoonyl)amino]-3-methoxy*5-chlorobenzamide; 
Af-(5-chloropyridin-2-yl)-2-[((4-{(2-(methylamino)im!da20I-1-yl)meth^ 

yl)carbonyl)amino>3-methoxy-5-chlorobenzamide; 
A/-(5-chloropyrid!n-2-yl)-2-t((4-((2.4<Iiamino-64iydroxypyrimidi^^ 

2-yl)carbonyi)amino]-3-methoxy-5-chlorobenzamide; 
/V-(5-crfiloropyridin-2-yl)-2-I((4-((2-(ethylamirK))imW 

yl)carbonyl)amino]-3-niethoxy-5-chlorobenzamide; 
/V-(5-diloropyridin-2-yl)-2-I((4-((2-(1-me%lethyl)imidazol-1-yl^ 

yl)carbonyi)amino]-3-methoxy*5-chlorobenzamide; 
A/-(5-chloropyridin-2-yl)-2-[((4-((3-dimethylamino-5-me%lpyrazol-1^^^^ 
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chlorothiophen-2-yl)rarbonyl)ammol-3Hnethoxy-5-chlorobei^ and 
A^(5-chloropyridii>2-yI)-2-t((4-({3-dimethylaminc>-5-me^^ 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy*5K:hiorobenz^ 

32. The compound of Claim 1 1 wherein: 

each R'^ is independently alkyl. -R'-CN. -C(R^)H-R*-N(R'^R". -C(R^)H-R'-N®(R^(R'%. 

-C(R^)H-OR^ -C(R^)H-R^OR^ -C(R^)H-0-R'^ ^(R^)H-S(0)p-R'' (where p is 0 to 2). 
-C(R^)H-N(R^-{R^-0)rR^ (where t is 1 to 6). -C(R^)H-N(RVRMCH(OH)]rCHrOR^ (where 
t is 1 to 6). -C(R^)H-N(R^S(0)2-N(R'^R^\ -C(R^)H-ON(R^R^ or heterocydyl (wherein 
the heterocydyl radical is not attached to the radical of formula (i) through a nitrogen atom 
and is optionally substituted by alkyl, aryl. aralkyl. halo, haloalkyi, oxo. -0R^ -C(0)OR^, 
-N(R^R^ or -C(0)N(R^)R®). where 

R^ and R® are each independently hydrogen, alkyl. aryl or aralkyl; 

each R^ is independently hydrogen or alkyl; 

each R° is independently a straight or branched alkylene. alkylidene or alkylidyne 
chain; 

R" and R" are each Independently hydrogen, alkyl, haloalkyi. aryl, aralkyl. formyl. 
cyano. -R'-CN. -OR^ .R®-OR^ -S(0)p-R^^ (where p is 0 to 2), -R**-S(0)p-R'^ 
(where p is 0 to 2). -N(R')R^ -R"-N(R^R^ -R^-C(0)OR*. -C(0)-R'^ 
-C(0)NH2, .R®-C(0)NH2, -C(S)NH2. -C(0)^R*, -C(0).N(R®)R'^ - 
R'-C(OHJ(R*)R'^ -C(S)-N(R^R'^ -R®-N(R*)-C(0)H, -R*4J(RVC(0)R'^ 
-C(0)0-R®.N(R')R^ -C(N(R^RVC(R'')R'^ -R'^-N(RVP{0)(0R*)2. 
cydoalkyi (optionally substituted by one or more substituents selected from 
the group consisting of alkyl, halo and -OR^. heterocydyl (optionally 
substituted by alkyl, aryl. aralkyl, halo, haloalkyi, oxo. -OR*, -R^-OR^ 
-C(0)OR*. -S(0)p-R® (where p Is 0 to 2), -R*-S(0)p-R® (where p is 0 to 2). 
-N(R^R® or -C(0)N(R^R^. or heterocydylalkyi (optionally substituted by 
one or more substituents selected from the group consisting of alkyl, aryl. 
aralkyl. halo, haloalkyi. oxo. -OR^ .R'-OR^ -C(0)OR^ -S(0)p-R'' (where p 
IS 0 to 2), -R'-S(0)p-R^ (where p is 0 to 2). -N(R^R^ and -C(0)N(R^R®). 
where 

R* and R® are each independently hydrogen, alkyl, aryl or aralkyl; 
each R^ is independently a straight or branched alkylene, 
alkylidene or alkylidyne chain; 
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each is independently alkyi, aryl or aralkyi; 
each R^^ is independently alkyl. cycloalkyl. haloaikyi, aryl, aralkyi, 
-R^.O-C(0)-R^ -R*-OR^ -N(R*)R^ -R^-N(R^R^ 
-R®-C(0)OR*. heterocydyl (optionally substituted by one or 
more substituents selected from the group consisting of 
alkyl. aryl. aralkyi. halo, haloalkyl. -OR^ -R®-OR^ 
-C(0)OR^ -N(R^R^ and .C(0)N(R^R^). or 
heterocyclylalkyi (optionally substituted by one or more 
substituents selected from the group consisting of alkyl. 
aryl. aralkyi, halo, haloalkyl, -OR^ -R*-OR^ -C(0)OR^ 
-N{R'^R^ and .C(0)N(R^R®). where 

R^ and R^ are independently each hydrogen, alkyl, 

aryl or aralkyi, and 
each R^ is independently a straight or branched 
alkylene, alkylidene or alkyiidyne chain; 
or R* and R^* together with the nitrogen to which they are attached 
form a W-heterocyclic ring containing zero to three 
additional hetero atoms, where the W-heterocyclic ring is 
optionally substituted by one or more substituents selected 
from the group consisting of alkyl. aryl, aralkyi. amino, 
monoalkylamino. dialkylamino. -OR*, -C(0)OR^ 
aminocartDonyl. monoalkylaminocarbonyl, and 
.dialkylaminocarbonyl, where 

each R* is hydrogen, alkyl, aryl or aralkyt; and 
R^® is hydrogen, alkyl. aryl, aralkyi. cyano, -C(0)OR^ or-NOa: 
or R''" and R^^ together with the nitrogen to which they are attached fonn a 

A/-heterocyclic ring containing zero to three additional hetero atoms, where 
the N-heterocyiic ring is optionally substituted by one or more substituents 
selected from the group consisting of alkyl, halo, haloalkyl. aryl. aralkyi, 
0X0, nitro. cyano. -R'-CN. =N(R''). -OR^ -C(0)OR^ -R'-C(0)0R'. 
-N(R')R^ -R®-N(R^R^ -C(0)N(R')R', -R'.C(0)N{R')R'. -N(RVN(R^)R^ 
.C(0)R^ -C(OHR®-0)rR* (where t is 1 to 6), -S(0)p-R^ (where p is 0 to 2), 
-R®-S(0)p-R^ (where p is 0 to 2). -(R®0)rR* (where t Is 1 to 6). and 
heterocydyl (optionally substituted by one or more substituents s lected 
from the group consisting of alkyl, aryl, aralkyi, halo, haloalkyl. -OR', 
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-C(0)OR^ -N(R^R^ and .C(0)N(R^R^, where 

R* and R^ are each independently hydrogen, alkyl. aryl or aralkyl; 
each R^ is independently a straight or branched alkyiene, 

alkylidene or alkyCdyne chain; 
each R^ is Independently alkyi, aryl or aralkyl; 
each R^^ is independently hydrogen, alkyl, aryl. aralkyl, cyano, 

-OR*, -R*-OR^ -C(0)OR^ -R*-C{0)OR^ -C(0)-N(R*)R^ or 
-R**.C(0)-N(R*)R^ where 

R* and R^ are independently each hydrogen, alkyl, 

aryl or aralkyl, and 
each R® is independently a straight or branched 
. alkylene, alkylidene or alkylidyne chain; 
each R^® is independently alkyl. aryl. aralkyl. -R®-OR*. -R®-N(R^R®, cydoalkyl 

(optionally substituted by one or more substituents selected from tiie group 
consisting of alkyl, halo and -OR^, heterocydyi (optionally substituted by 
alkyl. aryl. aralkyl, halo, haloalkyl. -0R^ -C(0)OR^ -N(R^R^or 
-C(0)N(R^R^), or heterocydylalkyl (optionally substituted by one or more 
substituents selected from the group consisting of alkyl, aryl, aralkyl. halo, 
haloalkyl. -OR^ -C{0)OR'. .N(R^R^ and -C(0)N(R^R^. where 

R^ and R® are independently each hydrogen, alkyl, aryl or aralkyl, 
and 

each R^ is independentiy a straight or branched alkylene. 
alkylidene or alkylidyne chain; or 
both R^^s together with the nitrogen to which they are attached (and wherein the 
R^ substituent is not present) fomn an aromatic Af-heterocyclic ring 
containing zero to tiiree additional hetero atoms, where ttie A/-heterocyiic 
ring is optionally substituted by one or more substituents selected from the 
group consisting of alkyl, aryl. aralkyl, -0R^ -R®-OR^. -C(0)OR^ 
•R'-C(0)0R', -N(R^R^ -R®-N(R*)R^ -C(0)R'. -C(OHR®-0)rR^ (where t is 
1 to 6). and -(R®-0)rR^ (where t is 1 to 6). where 

R^ and R® are independentiy each hydrogen, alkyl. aryl or aralkyl. 
and 

each R^ is independentiy a straight or branched alkylene. 
alkylidene or alkylidyne chain. 
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33. Th compound of Claim 32 selected from the group consisting of: 
/V-(5-chloropyridin-2-yl)-2-[((4-{{pyridinium-1-yl)methyl)-3-chlorot^^ 

3-hydroxy-5-chlorobenzamide. 
.A/-(5-chloropyridin-2-yl)-2-t((4-^(A/-methyl-A/-(2-(hydroxye^^^ 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
A^(5-chloropyridin-2-yl)-2-I((4-((methylsuffinyI)methyl)-3-chlorothi 

methoxy-5-chlorobenzamide; 
/V-(5<hloropyridin-2-yl)-2H((4-((A/-methyl-A/'-(2,3KJihyd 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy*5-chlorobenzamide; 
/V-(5Krfiloropyridin-2-yl)-2-I({4-(((2-hydroxyethyl)sulfinyl)mem^^ 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
/V-(5-chloropyridln-2-yl)-2-[((4-((pyridmium-1-yl)methyI)-3-chloro^ 

3-methoxy-5-chlorobenzamide; 
A/-(5Krfiloropyridin-2-yl)-2-[((4-methyl-3-chlorothiophen-2-yI)carbonyI)aminol-^ 

chlorobenzamide; 

A/-{5H;hloropyridin-2-yl)-2-I((4Kqranomethyl-3-chlorothiophen-2-yI)carbonyl^ 

5-chlorobenzamide; 
A^(5-chloropyridin-2-yl)-2-[((4-(2-methylaminoethyl)-3-chloro^^^^ 

methoxy-5-chlorobenzamide; 
/V-(5-chloropyridin-2-yl)-2-[((4-(hydroxy)me%l-3-chlorothiophen-2-yl)^ 

methoxy-5-chlorobenzamide; 
W-(5-chloropyridin-2-yl)-2-l({4K{{imida2oI-2-yl)thio)methyl)-3-chIorothiophen-2- 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
A/-(5-chloropyridin-2-yI)-24((4-{(imida20iin-2-yl)thio)methyl)-3-chlorothi^ 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
A/-(5<hloropyridin-2-yl)-2-[((4-(((5-hydroxymethyl-1-methylimida20l-2-yI)thi 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
N-(5-diloropyridin-2-yI)-2-[((4-(((diethylamino)oxy)methyl)-3-chlorothiophen-2- 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; and 
W-(5-chloropyridin-2-yl)-2-I((4-{imidazolin-2-yl)-3-chlorothiophen-2-yl)carbonyl)amino>^ 

methoxy*5-chlorobenzamide. 



34. The compound of Claim 1 1 wherein: 
csch R'* is indepenrtentjy .r(R^)H-N(R'VC(NR'VN(R'^R'\ -C(R')^^N(R'VC(NR'>R^^ or 
-C(R')H-C(NR'^)-N(R^)R^ where 
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and are each independently hydrogen, alkyl. aryi r aratkyi; 
each R^ is independently hydrogen or alicyl; 
each R^ is independently alkyl, aryi or araikyi; 

R^° and R^^ are each independently hydrogen, alicyl, haloalkyl, aryi, aralkyi, fomiyl. 
cyano. -R^-CN. OR^ -R^-OR*. .S(0)p-R'^ (where p is 0 to 2), -R®-S(0)p-R'^ 
(where p is 0 to 2). .N(R^R^ ^^44{R^R\ -R^-C(0)OR^ .C(0).R^*, 
.C(0)NH2, -R*.C(0)NH2. -C(S)NH2. -C(0)^R^ -C(0).N(R^R^^ - 
R'-C(0).N(R*)R^^ ^(S)-N(R^R^^ .R«-N(RVC(0)H, .R'^^(R^C(0)R^^ 
.C(0)0-R«-N(R^R^ -C(N(R^R^)=C(R^«)R^°. -R*-N(RVP(0)(0RV 
cydoalkyl (optionally substituted by one or more substituents selected from 
the group consisting of alkyl, halo and -OR^), heterocydyl (optionally 
substituted by alkyl. aryi, aralkyi, halo, haloalkyl, oxo, -OR*. -R^OR*. 
-C(0)OR'. -S(0)p-R^ (where p is 0 to 2), -R^-S(0)p-R^ (where p is 0 to 2), 
-N(R^R® or -C(0)N(R^R^, or heterocydylalkyi (optionally substituted by 
one or more substituents selected from the group consisting of alkyl, aryi, 
aralkyi, halo, haloalkyl. oxo. -OR^ -R®^R^ -C(0)OR^ -S(0)p-R^ (where p 
is 0 to 2). -R°.S(0)p-R' (where p is 0 to 2), .N(R^R^ and -C(0)N(R^R^), 
where 

R^ and R® are each independently hydrogen, alkyl. aryi or aralkyi; 

each R® is independently a straight or branched alkylene. 
alkylidene or alkylidyne diain; 

each R® is independently alkyl, aryi or aralkyi; 

each R^* is independently alkyl, cydoalkyl, haloalkyl, aryi. aralkyi. 
-R®-aC(0)-R^ -R'-OR^ -N(R^R^ .R®.N{R^R^ 
-R®-C(0)OR^ heterocydyl (optionally substituted by one or 
more substituents seleded from the group consisting of 
alkyl. aryi. aralkyi, halo, haloalkyl. -0R^ -R®OR^ 
-C(0)OR'. -N(R^R', and .C(0)N(R^R^. or 
heterocydylalkyi (optionally substituted by one or more 
substituents selected from the group consisting of alkyl. 
aryi, aralkyi, halo, haloalkyl. -0R^ -R**.OR^ -C(0)OR^ 
-N(R^R^ and -C(0)N(R^R*^). where 

R* and R® are independently each hydrogen, alkyl. 

aryi or aralkyi, and 
each R^ is independently a straight or branched 



wo 99/32477 



-273- 



PCT/EP98/07650 



alkylene, alkylidene or alkylidyne chain; 
or and R^^ together with the nitrog n to which they are attached 
form a /^heterocyclic ring containing zero to three 
additional hetero atoms, where the AZ-heterocydic ring is 
optionally sui>stituted by one or more substituents selected 
from the group consisting of alkyi, aryl, aralkyi, amino, 
monoalkylamino. dialkylamino, -OR^ -C(0)OR*, 
aminocarbonyl. monoalkylaminocarbonyl, and 
dialkylaminocarbonyl. where 

each R^ is hydrogen, alkyI, aryl or aralkyi; and 
R^® is hydrogen, alkyI, aryl, aralkyi, cyano, -C(0)OR^ or-NOa; 
or R^° and R^^ together with the nitrogen to which they are attached fomi a 

N-heterocydic ring containing zero to three additional hetero atoms, where 
the /S/-heterocylic ring is optionally substituted by one or more sut)stituents 
selected from the group consisting of alkyI, halo, haloalkyi, aryl, aralkyi. 
0X0, nitro, cyano. -R'^-CN, =N(R'^), OR^ -C(0)OR^ -R^-C{0)OR^ 
-N(R^)R^ -R'-N(R^R^ -C(0)N{R')R^ -R'-C(0)N(R^R^ .N(RVN{R^)R^ 
-C(0)R^ -C(0)-(R'*-O)rR^ (where t is 1 to 6). -S(0)p-R^ (where p is 0 to 2). 
-R®-S(0)p-R® (where p is 0 to 2). -(R^-OVR* (where t is 1 to 6). and 
heterocyclyl (optionally substituted by one or more substituents selected 
from the group consisting of alkyl. aryl, aralkyi, halo, haloalkyi, -OR^, 
-C(0)OR^ -N(R^R^ and .C(0)N(R^R®). where 

R^ and R® are each independently hydrogen, alkyl. aryl or aralkyi; 
each R^ is independently a straight or branched alkyiene. 

alkylidene or alkylidyne chain; 
each R^ is independently alkyl. aryl or aralkyi; 
each R^^ is independently hydrogen, alkyl. aryl. aralkyi, cyano. 

-OR^ •R®-OR^ -C(0)OR^ -R'-C(0)OR^ -C(0)-N(R^R^or 
-R'-C(0)-N(R^R^ where 

and R^ are independently each hydrogen, alkyl. 
aryl or aralkyi, and 
each R^ is independently a straight or branched 
alkyiene, alkylidene or alkylidyne chain; 
each R" is independently hydrogen, alkyl, aryl. aralkyi. cyano, -0R^ -R®-OR^, 
-C(0)OR^ -R^-C(0)OR^ -C(0)-N(R*)R^or-R**-C(0)-N(R'')R^ where 
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and are independently each hydrogen, alkyi, aryl or aralkyi, 
and 

each R^ is independently a straight or branched alkylene, 
alkylidene or aikylidyne chain. 

35. The compound of Claim 34 selected from the group consisting of: 
A^(5-chloropyridin-2-yl)-2-[((4-(((am^dino)(methyl)amtno)methyi)-3-chlorothiop^^ 

yi)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
A^(5-chloropyridin-2-yl)-2^((4-((WKlHminoethyl)-W^iiethylamino)met^^^ 

yl)carbonyl)amino]-3-mettioxy-5-chlorobenzamide; 
A/-{5-chloropyridin-2-yl)-2-[((4-(A/;W"-dimethyl-W"'-cyanogu 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
A^(5-chloropyridin-2-yl)-2-[((4-(/V4Tiethyl-A/"-4iydroxyguanidi^ 

yi)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
/V-(5-chloropyridin-2-yl)-24((4-(A/-methyl-W"-(2-aminoethyl)-^^^^ 

chlorothlophen-2-yl)carbonyl)amino]-3-metho)cy-5-chlorobenzamide; 
/V-(5-chloropyridin-2-yO-2-[((4-(Ar'-fnethyl-N''-aminogu 

yl)cartK>nyl)amino]-3-methoxy-5-chlorobenzamide: 
A/-{5-chloropyridin-2-yl)-24((4-(W;W"KJimethyl-W''4aminocarbonyl)guanidino)m 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chiorobenzamide; 
A/-(5-chloropyridin-2-yl)-2-[((4-((W-(imino(phenyl)methyI)amino)methyl)-3-chlorothiophe 

yl)carbonyl)amino]-3-methoxy-5-chloroben2amlde; 
A/-(5-chloropyridin-2-yl)-24((4-((W41-imino-2-(aminocarbonyl)ethyl)amino)methyl)-3- 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
A/-(5-chloropyridin-2-yl)-2-[((4-((W-(lHmino-4,4.4-trifluorobutyI)amino)me^^^ 

2-yl)carbonyl)amino]-3-methoxy-5-chiorobenzamide; 
A^(5-chloropyridin-2-yl)-2-I((4-((A/Ximino(pyridin-4-yl)methyl)amino)methyI)-3-c^^ 

yl)carbonyl)amino}-3-methoxy-5-chIorobenzamide; 
A/-(5-chloropyridin-2-yl)-2-[((4-((A/4imino(thiophen-2-yI)methyl)amino)methyl)-3-chlor^^^ 

2-yI)carbonyl)amino]-3-methoxy-5-chloroben2amide; 
A/-(5-chloropyridin-2-yl)-24((4-({A/-(imino(pyrazin-2-yl)methyl)amino)methyl)-3-chlor 

2-yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
A/-(5-chloropyridin-2-yl)-2-[((4-((/V-(cyclopropyl(imino)methyl)amino)methyl)-3-^ 

yl)carbonyl)aminol-3-methoxy-5-chloroben2amlde; 
A^(5-chloropyridin-2-yl)-2-[((4-((A/'-ethyl-A/-(3-cyano-1-iminopropyl)amino)methyl)-3- 
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chlorothiophen-2-yl)carbonyl)amino>3-methoxy-5<hlorobenzamide; 
W-(5-chloropyridin-2-yl)-2-I((4-((/V-methyl-A/K1-imino-4.4,4-triflu 

chlorothiophen-2-yl)carbonyl)amino]-3-methoxy-5-chloroberi^^ and 
AK5-chloropyridirv-2-yI)-2-[((4-(2-amino-2-(hydroxyimino)ethyl)-3^ 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide. 

36. The compound of Claim 2 wherein: 
A is =N-; 
m is 1; 
nls1; 

Dis.N(H)-C(0)-; 

E is -C(0)-N(H)- (where the nitrogen is bonded to the 2-position of the pyridinyl ring); 
r2 is -N(R'^)R" where: 

and R^^ are each independently hydrogen, alkyl or-R*-0-R* where R® is an alkytene 
chain, and R^ is hydrogen or alkyl; or 
R^^ and R^^ together with the nitrogen to which they are attached form a AA-heterocyclic 
ring containing zero to three additional hetero atoms, where the A^heterocylic ring 
is optionally substituted by one or more substituents selected from the group 
consisting of alkyl and -C(0)OR* where R* is hydrogen or alkyl; 
R^ is a radical of the formula (i): 




where r is 1; 
R^^ is halo; and 

R^^ is -C(R^)H-N(R'°)R'' or -C(R^)H.N(R^RMCH(OH)]rCH2-OR* (where t is 1 to 3) 
where: 

each R^ is independently hydrogen or alkyl; 
R^ is hydrogen; 

R' is a straight or branched alkylene chain; 

R^° and R" are each independently hydrogen, alkyl, fonmyl. •R®-OR^ -S(0)p-R^^ 
(where p is 0 to 2). -R^-N(R^R^ -R^-G(O)0R', -C(OVR'^ -C(C)N! Ij. 



wo 99/32477 



-276- 



PCT/EP98/a7650 



-C(S)NH2. -C(0).N(R^R'^ -C(SH^(R^R^^ cydoalkyi (optionally 
substituted by -OR^, heterocydyl (optionally substituted by one or more 
sut>stituents selected from the group consisting of alkyi, haloalkyi, oxo, 
•OR^, and -C(0)OR^, or heterocydyialkyl (optionally substituted by one or 
more substituents selected from the group consisting of alkyi, haloalkyi, 
oxo. -OR®, and -C(0)OR*), where: 

each R® and R^ is independentiy hydrogen or alkyi; 
each R^ is independentiy a straight or branched alkylene chain; and 
each R" is alkyI, -R**-OR^ 4R®-C(O)0R*, heterocydyl (optionally 
substituted by -R®-OR*), or heterocydyialkyl (optionally 
substituted by -OR^; 
or R^° and R^^ togetiier wiUi the nitrogen to which they are attached fonn a 

AMieterocydic ring containing zero to tiiree additional hetero atoms, where 
the AHieterocylic ring is optionally substituted by one or more substituents 
selected from the group consisting of alkyI, 0X0, =N(R"), -OR^ -R®-OR*, 
and -N(R®)R^; where 

eadi R^ and R^ is independentiy hydrogen or alkyI; 

R® is a straight or branched alkylene chain; and 

each R^^ is independently hydrogen, alkyl, aryl, aralkyi, cyano, 

-OR'. -R*^-OR^ -C(0)0R'. -R'.C(0)OR^ -C(0)-N(R^R^ or 
-R®-C(0)-N(R^R^ 
and R"^ is in the 5-position and is hydrogen or halo. 



37. The compound of Claim 36 wherein: 
R^ is .N{R'°)R^' where: 

R^° and R^^ are each independentiy hydrogen, alkyI or-R^-O-R^ where R® is an alkylene 
chain, and R' is hydrogen or alkyi. 



38. The compound of Claim 37 wherein: 
R'^ is -C(R^)H-N(R'°)R'' where: 
R^ is hydrogen; 

R^^ and R^^ are each independently hydrogen, alkyl. formyl. -R®-OR^ -S(0)p-R^' (where p 
is 0 to 2). -R'-N(R^R^ -R'-C(0)0R', -C(0)-R''. -C(0)NH2. -C(S)NH2, 
-C(0}-N(R^R'^ -C(S)-N(R^R'^ cydoalkyi (optionally substituted by -OR^. 
heterocydyl (optionally substitiJted by on or more substituents sei cted from the 
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group consisting of alkyl, haloalkyl, oxo, -OR*, and -C{0)OR^, or heterocydylallqrt 
(optionally substituted by one or more substituents selected from the group 
consisting of alkyl. haloalkyl, oxo. -0R^ and -C(0)OR^; where: 
each R* and R^ is hydrogen or alkyl; 

each R^ is independently a straight or branched alkyiene chain; and 
each R^^ is alkyl, -R®■OR^ .R*-C(0)OR^ heterocyclyl (optionally 

substituted by -R^-OR^. or heterocydytalkyl (optionally substituted 

by^R^; 

or R'° and R" togetiier with the nitrogen to which ttiey are attached fonn a /V-heterocydic 
ring containing zero to three additional hetero atoms, where the A^eterocylic ring 
is optionally substituted by one or more substituents selected from the group 
consisting of alkyl. oxo. =N(R^^), -R®-OR^ and -N(R^)R^; where: 
each R^ is hydrogen or alkyl; 
R^ is sb^ight or branched alkyiene chain; and 

each R^^ is independentiy hydrogen, alkyl, aryl, aralkyi, cyano. -0R^ -R®-OR^ 
-C(0)OR^ .R^<;(0)OR'. -C(0)•N(R^R^ or 4R**-C(0)-N(R^R^ 

39. The compound of Claim 38 selected from the group consisting of: 
W-(5^hloropyridin-2-yl)-2-I((4-((/V-methyI-W-(3-(dimethylamino)propyl)amino)methyl)-^^ 

chlorothiophen-2-yl)carbonyl)amino]-3-(dimethyl)amino-5-chlorobenzamide; 
A/-(5<hloropyridin-2-yl)-2-I((4-((W-methyl-W-(2-(dimethylamino)ethyl)amino)methyl)-^ 

chlorothiophen-2-yl)cartDonyl)amino]-3-(dimethyl)amina-5-chlorobenzamide; 
A/-(5-chloropyridin-2-yI)-2-[((4-((A/-methyl-/VH1-methylpiperidin-4-yl)amino)methy^ 

chlorothiophen-2-yl)carbonyl)amino]-3-(dimethyl)amino-5-chlorobenzamide; and 
A/-(5-chloropyridin-2-yl)-2-[((4-((A/-methyl-A/K2-hydroxyethyl)amino)methyl)-3H:hlorothiophen-^ 

yl)carbonyl)amino]-3-(di(2-methoxyethyl)amino)-5-chlorobenzamide. 

40. The compound of Claim 36 wherein 
R^ is -N(R'°)R" where: 

R^° and R^^ together with the nitrogen to which they are attached fonn a A^-heterocydic 
ring containing zero to three additional hetero atoms, where the A/-heterocylic ring 
is optionally substituted by one or more substituents selected from the group 
consisting of alkyl and -C(0)OR* where R* is hydrogen or alkyl. 

41 . The compound of Claim 40 selected from tiie group consisting of: 
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AHSKrfilor pyridin-2-yl)-2H((4-((/V'HTiethyl-/VH2-<dimethylamino)emyl)amino)memy^ 

chlorothiophen-2-yOcart)onyOaminoh3-(moiphoiii>4-yl)-5<hlorobenzamide; 
/^5-chloropyridin-2-yl)-2-[((4-((/V'-(2-hydroxyethyl)amino)methyO-3^ 

yl)carbonyl)amino]-3-(nfiorphoiin-4-yl)-5-chlorobenzamide; 
/V-{5-chloropyridiiv2-yO-2-{((4-((A/'-methyl-/V42-hydroxyethyl)amino)m 

yl)carbonyi)amino]-3-(morphoiitv4-yl)-5-chiorobenzamide: 
W-<5-chloropyridirv-2-yl)-2-[((4-{(W'-methyl-A/'-(1-methylpiperidin-4-yl)^ 

chlorothjophen-2-yl)cart)onyl)amino]-3-(morpholin-4-yl)-5K:hlorote 
A^(5-chloropyridiiv2-yl)-2-t((4-((/V'-nwthyl-/V'-{2-(morpholin-4-yl)^^ 

chiorothiophen-2-yl)carbonyl)amino]-3-(morpholin-4-yl)-5-chlorobenzamM^ 
W-(5-chloropyridin-2-yI)-2-t((4-((W'-methyl-WHmethylsul^^ 

yl)carbonyl)amino]-3-(morpholin-4-yl)-5-chlorobenzamide; 
AH5-chloropyrklin-2-yl)-2-I((4-((/V'-methyl-/V'-(3i(dimethyte 

chlorothiophen-2-yl)cart)onyl)amino]-3-(morphoiin-4-yl)-5-chiorobenzamide; 
A/-(5^:hloropyridin-2-yl)-2-[((4-((/V'-methyl-A/'-(2-(pyrroBdirv1-yl)e%l)amino)me%^ 

chlorothiophen-2-yI)carbonyl)amino^3-{moipholln-4-yI)-5-chIoroben2amlde; 
A/-(5-chioropyridirv2-yl)-2-[((4-{(yV'-methyl-W'-(2-methoxyethyl)amin^^ 

2-yl)carbonyl)amino]-3-(morphoHn-4-yl)-5-chlorobenzamide; 
/VK5-chloropyridin-2-yl)-2-I((4-<(W'-methylsulfonyl-W'-(2-(pyiTOlidin-1-yl)ethy^ 

chlorothiophen-2-yl)carbonyl)arninoJ-3-{morpholin-4-yl)-5-chlorobenzamide; 
/V-(5-chloropyridin-2-yl^2-[((4-{(W"-methyl-WH2-(pyrrolidin-1-yl)ethyl)ureido)methyl)^^ 

chlorothiophen-2-yl)carbonyl)amino]-3-<morpholin-4-yl)-5-chlorobenzamide; 
/V-(5-chloropyridin-2-yl)-2-[((4-{(A/'-methyl-/V^methylsulfohyl)amino)methyl)-3Hrf^ 

yl)carbonyl)amino]-3-(4-methylpiperazin-1-yl)-5-chlorobenzamide; 
/V-(5-chloropyridin-2-yl)-2-I((4-{(/V'-methyl-A/'-(2-hydroxyethyl)amino)methyl)-3-^ 

yl)car1)onyl)amino]-3-(4-methylpiperazin-1-yl}-5-chlorobenzamide: 
A/-(5-chloropyridin-2-yI)-2-{{(4-((WWnethyl-W'-(2-hydroxyethyl)amino)mem^^^ 

yi)carbonyi)amino]-3-(pyrrolidin-1-yl)-5-chlorobenzamjde; 
A/-(5-chloropyridin-2-yl)-2-{((4-((WHlHTiethyIethyl)-/V'-{2-{pyrrolidin-1-yl)eth^ 

chlorothiophen-2-yl)carbonyl)amino]-3-(morpholin-4-yl)-5-chlorobenzarnide: 
W-(5-chloropyridirH2-yl)-2-[({4-((W'-memyl-A/H2-hydroxyethyl)amino)methyl)-3^ 

yl)carbonyl)arnino]-3-(4-(ethoxycarbonyl)piperidin-1-yl)-5-chlorobenzamide: 
AH5Kdiloropyridin-2-yl)-2-[((4-((A/'-methyl-W'-(2-hydroxyethyl)amino)methyl) 

yl)carbonyl)amino]-3H4-(carboxy)piperidin-1-yl)-S-chlorobenzamide; 
A^(5-chloropyrklin-2-yl)-2-I((4-((N4nethy|.A/V(2,3-dihydroxypro 
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chlorothiophen-2-yl)carbonyl)amino]-3-(morpholiri-4-yl)-5-chlo 
A/-{5-chloropyridin-2-yO-2-[((4-((W-methyl-/V"-e%^ thyl)-3-chlorothloph n-2- 

yl)carbonyl)amino]-3-(4-ethylpiperazin-1-yl)-5-chlorobe 
A/-(5-chloropyridin-2-yl)-2-[((4-((/V-methyl-/V-(oxazolin-^^ 

yl)carbonyi)amino}-3-(morphoiirv4-yl)-5-chlorobenzamide; 
W-(5-chloropyridlrv2-yl)-2-[((4-((W'-e%l-A/Hoxazolin-2-yl)a^ 

yl)carbonyl)amino]-3-(morpholin-4-yl)-5-chlorobenzamide; 
A/-(5^loropyridin-2-yl)-2-I((4-((A/'-methyl-A/44-trifluorome^ 

yl)amino)methyl)-3-chlorothiophen-2-yl)cail3onyl)amino]-3-(morpholin-4^^ 

chlorobenzamide; 
A/-(5-chloropyridin-2-yI)-2-[((4-((A/-methyl-W-(4-trifluoromethyl-5-M 

yl)amino)methyl)-3-chlorothtophen-2-yl)carbonyl)amino]-3-(moipholii^ 

chlorobenzamide; 

/V-(5-chloropyridin-2-yl)-2-[((4-((2-iminotetrahydrooxa2o!-3-yl)methyI)-3-ch^ 

yl)carbonyl)amino]-3-(morpholin-4-yl)-5-chlorobenzamide; and 
A/-(5-chloropyridin-2-yl)-2-[{(4-((W-methyI-WHtetrazol-5-yl)amino) 

yl)carbonyl)amino]-3-(morpholin-4-yl)-5-chiorobenzamide. 

42. The compound of Claim 2 wherein: 

Ais=N-; 
mis 1; 
n is 1; 

D is .N{H)-C(0)-; 

E is -C(0)-N(H)- (where the nitrogen is bonded to the 2-position of the pyridinyi ring); 

is -0-(R®-0)rR^ (where t is 1 to 3) or -0-{R^-0)rR" where R^ is hydrogen or alkyl. each R® is 

independently a straight or branched alkylene chain, and R^^ is heterocyclyl (optionally 

substituted by alkyl, aryl, araikyi, halo, or haloalkyi); 
R^ is a radical of the fomnula (i): 



u/har^ r ic 1 • 
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R^' is halo; and 

R^^ is -C(R^)H-N(R^*^R" where: 
R^ is hydrogen; 

R^" and R" are each independently hydrogen. aBcyl. fonmyl, -R*-OR*. -S(0)p-R^® 
(where p is 0 to 2). -R*•^^(R*)R^ -R'-C{0)OR^ -C(0)-R'^ -C(0)NH2. 
-C(S)NH2, -C(0)-N{R^R'*, <:(S^N{R'^R'^ cydoalkyl (optionally 
sut>stituted by -OR^, heterbcydyl (optionally substituted by one or more 
substituents selected from the group consisting of alkyl, haloalkyl. oxo. 
-OR®, and -C(0)OR^, or heterocydylalkyl (optionally substituted by one or 
more substituents selected from the group consisting of alkyl, haloalkyl, 
0X0, -OR^ and -C(0)OR^; where: 

each R® and R^ is hydrogen or alkyl; 

each R^ is independently a straight or branched alkylene chain; and 
each R^* is alkyl. -R^-OR^ .R^C{0)OR*. heterocydyl (optionally 
substituted by -R^-OR^. or heterocydylalkyl (optionally 
substituted by -OR^; 
or R^^ and R^^ together with the nitrogen to which they are attached form a 

AMieterocydic ring containing zero to three additional hetero atoms, where 
the A/-heterocylic ring is optionally substituted by one or more substituents 
selected from the group consisting of alkyl, 0X0, =N(R^^), -OR^ -R*-OR^ 
and -N(R^R^ where 

each R^ is hydrogen or alkyl; 

R° is straight or branched alkylene chain; and 

each R^^ is independenUy hydrogen, alkyl. aryl, aralkyi, cyano. 

-OR^ -R*'OR^ -C(0)OR^ -R®.C(0)OR^ -C(0)-N(R^R^or 
-R^-C(0)-N(R^R^ and 
R^ is in the 5-position and is hydrogen or halo. 



43. The compound of Claim 42 selected from the group consisting of: 
A/-(5-chloropyridin-2-yl)-2-I((4-((A/-methyl-A/-(2-(dimethylamino)ethyl)amino)methyl)-3- 

chlorothiophen-2-yl)carbonyl)amino]-3-(2-hydroxyethoxy)-5-chioroben2amide; 
W-(5-chloropyridin-2-yl)-2-I((4-((A/-metiiyI-A/-(1-methylpiperidin-4-yl)amino)methyl)-3- 

chlorothiophen-2-yl)carbonyl)amino]-3-(2-hydroxyethoxy)-5-chlorobenzamide; 
W-(5-chIoropyridin-2-yl)-2-[((4-((/V-methyl-A/'.(2-(pyn-olidin-1-yl)ethyl)amino)methylV3- 

chlorothiophen-2-yl)carbonyl)amino]-3-(2-methoxyethoxy)-5-chlorob nzamide, 
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/V-(5-chloropyridin-2-yl)-2-I((4-((A/'-methyl-A/K2-(p^ 

chlorothiophen-2-yl)cart)onyl)amino]-3-(2-hydroxyethoxy)-5-cW 
A/-(5^loropyridirH2-yl)-2-[((4-((/V'-methyl-W^^^ 

chlorothiophen-2-yl)cartx)nyl)amino]-3-(2-methoxyethoxy)-5<hlo^ 
A/-(5-chloropyridin-2-yl)-2-[((4-((A/'-ethyl-A/-(2-hy^ 

yl)caitonyI)amino]-3-(2-methoxyethoxy)-5-chlorobenzamide. 
A/-(5-chloropyridin-2-yl)-2-I((4-((A/4nethyl-WK2-hydrox^^ 

yl)carbonyl)amino]-3-(2-methoxyethoxy)-5-chlorobetT2arnide. 
/V-<5-chloropyridin-2-yl)-24((4-((/V'Hnethyl-A/-(oxazolin-^^^^ 

yl)carbonyI)aminoh3-({2-(2-methoxyethoxy)ethoxy)-5-chlorobenzamide; 
/V-(5-chloropyridin-2-yl)-2-[((4-((A/^Tiethyl-A/4met^^^ 

yl)rarbonyl)amino]-3-((2-(2-methoxyetho>cy)ethoxy)-5-diloro and 
A/-(5Kdiloropyridin-2-yl)-2-[((4-((A/-methyl-N-(2-hydro^^^ 

yl)carbonyI)amino^3-{3-(pyridin-3-yloxy)propoxy)-5K;hloroben2amide. 

44. The compound of Claim 2 wherein: 
A is =N-; 
mis 1; 
nis1; 

Dis-N(H)-C{0)-: 

E is -C(0)-N(H)- (where the nitrogen is bonded to the 2-position of the pyridinyl ring); 
is -OR®-N(R'*^R^' where: 

R^ is a straight or branched alkylene chain; and 

R'° and R^^ are each independently hydrogen, alkyi or -R®-0-R* where R® is an alkylene 
chain, and R^ is hydrogen or alkyI; or 

R^° and R^^ together with the nitrogen to which they are attached fonn a W-heterocyclic 
ring containing zero to three additional hetero atoms, where the A/-heterocylic ring 
is optionally substituted by one or more substituents selected from the group 
consisting of alkyI and -C{0)OR* where R* is hydrogen or alkyI; 
R^ is a radical of the formula (i): 
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where r is 1 ; 
R" is halo; and 

R'^ is -C{R^)H-N(R^^R^' where: 
R^ is hydrogen; 

R^° and R^^ are each independently hydrogen, alkyi, fonmyl. -R®-OR^ -S(0)p-R^* 
(where p is 0 to 2). -R'-N(R^R^ -R®-C(0)OR^ -C(0)-R'', -C(0)NH2, 
-C(S)NH2, -C(0)-N(R')R'^ -C(S)-N{R^R'^ cycloalkyi (optionally 
substitLfted by -OR^. heterocyclyl (optionally substituted by one or more 
substituents selected from the group consisting of alkyI, haloalkyi, oxo. 
-OR^. and -C(0)OR^, or heterocyclylalkyi (optionally substituted by one or 
more substituents selected from the group consisting of alkyI, haloalkyi, 
0X0, -OR^ and -C(0)OR^. where: 

each R* and R® is hydrogen oraikyl; 

each is independently a straight or branched alkylene chain; and 
each R^' is alkyi. -R^•OR^ -R®.C(0)OR^ heterocyclyl (optionally 

substituted by -R®-OR^, or heterocyclylalkyi (optionally 

substituted by -OR^; and 
R^ is in the 5-position and is hydrogen or halo. 




45. The compound of Claim 44 selected from the group consisting ot 
A/-(5-chloropyridin-2-yl)-2-[((4-((/V-methyl-A/H1-niethylpiperidin-4-yl^ 

chlorothiophen-2-yl)carbonyl)amino]-3-(3-(morpholin-4-yl)propoxy)-5-chlorobenzamide; 
W-(5-chloropyridin-2-yl)-2-[((4-((A/-methyl-W42-hydro^^^ 

yl)carbonyl)amino]-3-(3-(pyrrolidin-1-yl)propoxy)-5-chlorobenzamide; 
N-(5-chloropyridin-2-yl)-2-I((4-((/V'-methyl-W424iy^ 

yl)carbonyl)amino]-3-(3-(morpholin-4-yOpropoxy)-5-chIorobenzamide; 
A/-(5-chloropyridin-2-yl)-2-t((4-((/V'-methyl-A/H2-hydroxye^^^^^ 

yl)carbonyl)aminol-3-(2-(imidazoH-yl)ethoxy)-5-chlorobenzamide; 
A^(5-chloropyridin-2-yl)-2-[((4-((A/-methyl-W-(2-hydroxyethyl)amino)met^^ 

y!)carbonyl)aminoJ-3-(3-(imida20l-1-yl)propoxy)-5-chlorobenzamide: 
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A^{5-chloropyridin-2-yI)-2-[((4-((A/-methyl-A;'-(mett^^ 

yl)carbonyl)aminoh3-(2-(pyrrolidin-1-yl)ethoxy)-5-chlorobenzamide; 
A^(5-chloropyridin-2-yl)-2-[((4-((A/rmethyl-A/-(methylsulfon 

yi)carbonyl)aminoh3-(2-(imidazol-1-yl)ethoxy)-5-chlorobenzam 
W-(5-chloropyridin-2-yl)-2-[((4-{(A/-methyl-A/^24iydroxyeth^ 

yl)cart)onyl)aminoh3-(2-(pyrrolidin-1-yl)ethoxy)-5K:hlorote 
A/-(5-chloropyridirH2-yl)-2-I((4-((A/'-fnethyl-/V-(m^^^ 

yl)carbonyl)amino]-3-{3-(4-ethylpiperaziiv1 -yl)propoxy)-5-chlorobenzamide; and 
A/-(5-chloropyridin-2-yl)-2-I((4-({A/-methyl-/V-(meth 

yl)carbonyl)amino]-3-(2-aminoetho>cy)-5-chlorobenzamide. 

46. The compound of Claim 2 wherein: 
Ais=N-; 
mis 1; 
nis1; 

D is -N(H)-C(0)-; 

E is -C{0)-N{H)- (where the nitrogen is bonded to the 2-position of the pyridinyl ring); 
is -(>R'0-C{0)R^ ^R®-CH(OH)-CHrN(R^*^R", or -0-R'*-CH(0H)-CH2-0R^ where 
each R^ is hydrogen or alkyi; 

is a straight or branched alkylene chain; and 
R^° and R" are each independently hydrogen, alkyI or -R^-O-R* where R® is an alkylene 

chain, and R^ is hydrogen or alkyI; or 
R^° and R^^ together with the nitrogen to which they are attached form a AZ-heterocyclic 



ring containing zero to three additional hetero atoms, where the A/-heterocylic ring 
is optionally substituted by one or more substituents selected from the group 
consisting of alkyI and -C(0)OR^ where R^ is hydrogen or alkyI; 



R^ is a radical of the formula (i): 




where r is 1; 



K " IS naio; ana 
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R'^ is -C(R^)H-N(R'°)R" r -C(R^)H-N(RVS{0)rN(R' V where: 
R* is hydrogen or alkyi; 
R^ is hydrogen; 

R'® and R^^ are each independently hydrogen, alkyl. fonnyl, -R®-OR^ -S(0)p-R^* 
(where p is 0 to 2), -R®4^(R*)R^ -R^-€(0)OR^ -C(O^R'^ 
-C(S)NH2, -C(0)-N(R^R^^ <J(S)-N(R^R^*. cydoallcyl (optionally 
substituted by -OR^. heterocydyl (optionally substituted by one or more 
substituents selected from the group consisting of aikyi, haloalkyl, oxo, 
-OR^, and -C(0}OR^, or heterocydylalkyl (optionally substituted by one or 
more substituents selected from the group consisting of alkyi, haloalkyl, 
0X0. -0R^ and -C(0)OR*); where: 

each R^ and R^ is hydrogen or alkyl; 

each R° is independently a straight or branched alkylene chain; and 
each R^® is alkyl, -R**-OR^ -R®-C(0)OR^ heterocydyl (optionally 

substituted by -R^-OR^), or heterocydylalkyl (optionally 

substituted by -OR^); and 
R^ is in the 5-position and is hydrogen or halo. 

47. The compound of Claim 46 selected from the group consisting of: 
A^(5<hloropyridin-2-yl)-2-I{(4-((Af-methy|./VH2-(pyn'olidin-1-yl)ethyl)amino)me 

chlorothiophen-2-yl)carbonyl)amino]-3-(2-acetoxyethoxy)-5-chlorobenzamide; 
A/-(5-chloropyridin-2-yl)-2-[((4-((W-methyl-W-(methylsulfonyl)amino)methyI)-3- 

yl)carbonyl)amino]-3-(2-hydroxy-3-(pyrrolidin-1-yl)propoxy)-5-chlorobenzamide; 
/V-(5-chloropyridin-2-yl)-2-[((4-((A/-methyI-W-((dimethylamino)sulfonyl)amino)methyl^ 

chlorothiophen-2-yl)carbonyl)amino]-3-(2-hydroxy-3-(pyrrolidin-1-yl)propoxy)-5- 

chlorobenzamide; 

/V-(5-chloropyridin-2-yl)-2-I((4-((W-methyl-A/-(methylsu!fonyl)amino)methyl)-3-chlor 

yl)carbonyl)amino]-3-(2-hydroxy-3-(imidazoU1-yl)propoxy)-5-chlorobenzamide; and 

A/-(5-chioropyridin-2-yl)-2-[({4-((A/'-methyl-W'-(methylsulfonyl)amino)methyl)-^^ 
yl)carbonyl)amino]-3-(2-hydroxy-3-methoxypropoxy)-5-chlorobenzamide. 

48. The compound of Claim 2 wherein: 
A is =N-; 

m is 1 to 3; 
nisi; 
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D is -N(RVC(Z)- (where Z is oxygen and is hydrogen or atkyi); 

E is -C(Z}-N(R^- (where Z is oxygen, R^ is hydrogen or aikyi, and the nitrogen is attach d to 

the pyridinyi ring); 
each R^ is independently hydrogen, halo or -OR^; 

or two adjacent R^'s together with the carbons to which they are attached form a dtoxole ring 

fused to the phenyl ring wherein the dioxole ring is optionally substituted by allcyl; 
R^ is hydrogen; 

R' is a radical of the formula (i): 



where r is 1 ; 
R^^ is halo; and 

R^^ is -C(R^)H-N(R'°)R'' where: 
R^ is hydrogen; and 

R^° and R^^ are each independently hydrogen, alkyl. fonnyl, -R^-OR®, -S(0)p-R^* 
(where p is 0 to 2). -R^N(R^R^ -R®.C(0)OR^ -C(0)-R'^ -C(0)NH2. 
-C(S)NH2, -C(0)-N(R^R", -C(S)-N(R^R^^ cycloalkyi (optionally 
substituted by -OR^, lieterocyclyl (optionally substituted by one or more 
substituents selected from the group consisting of alkyl, haloalkyi, oxo, 
-OR^, and -C(0)OR^. or heterocydylalkyl (optionally substituted by one or 
more sut>stituents selected from the group consisting of alkyl, haloalkyi, 
0X0. -OR®, and -C(0)OR^; where: 

each R® and R^ is hydrogen or alkyl; 

each R^ is independently a straight or branched alkylene chain; 
and 

each R^* is alkyl, -R®-OR^ -R®-C(0)OR*. heterocyclyl (optionally 
substituted by -R°-OR^, or heterocydylalkyl (optionally 
substituted by -OR^; and 
R^ is in the 5-position and is hydrogen or halo. 




49. The compound of Claim 48 seieaed from the group cui tSlSung of: 
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AK5-chloropyridin-2-yI)-2-I((4-{(/V-methyl-A/4^ 

yl)cart)onyl)dmino]-3,4,5-trimethoxybenzamide; 
5-(/V-(5-chloropyridirh2-yl)amino)carbonyl-6^ 

chlorothiophen-2-yl)carbonyl]amtno-1.3-benzodioxole; 
5KA^(5-chloropyridin-2-yl)amino)carbonyl-644-((/V-methyl^^ 

chlorothiophen-2-yl)carbonyl]amino-1 .3-benzodioxoie; and 
5-(A^{5-chloropyridin-2-yI)amino)carbonyl-6^4-((A/-^^^ 

yl)amino)methyi)-3-chlorothiophen-2-yl)carbonyqamino-1,3-benz(^ 

50. A compound of Claim 2 wherein: 
A is -CH-; 
m is 1; 
n is 1; 

D is -N(R®)-C(Z)- (where Z is oxygen and is hydrogen or alkyi); 

E is -C(Z)-N(R^)- (where Z is oxygen. is hydrogen or alkyI, and the nitrogen is attached to 

the phenyl ring having the R^ substituent); 
R^ is alkyI or halo; 

R^ is hydrogen, alkyI, aryl, aralkyl. halo, haloalkyi, cyano, -OR^ -S(0)p-R® (where p is 0 to 2), 

-C(0)OR^ -C(0)N(R^R^ -N(R'°)R'\ -C(R^)H-OR^ - C(R^)H-S(0)p-R^ (where p is 0 to 2). 
-0-R^-S(0)p-R^ (where p is 0 to 2). -C(R^)H-N(R^R^ -0-R®-CH(OH)-CHrN(R'°)R", -O- 
R'-N(R'^R'\ -0-R®-OC(0)R^ -O-R**-CH(0H)-CHr0R^ 0-(R^-0)rR^ (where t is 1 to 6). 
-0-R'-C(0)R'. -0-R®-C(0)OR^ .N(RVR®-N(R'°)R". .S(0)p-R®-N(R^R^ (where p is 0 to 
2), -S(0)p-R'-C(0)OR^ (where p is 0 to 2). -N(R*)-CH(R' VC(0)OR^ 

R^ is a radical of fonnula (i): 



where: 
r is 1 or 2; 

R" is hydrogen. alkyI, halo, haloalkyi. -N(R*)R^ -C(R^)H-N(R*)R^ -OR^ 

-S(0)p-R®-N(R^)R^ (where p is 0 to 2) or heterocydyialkyl (where the heterocyclic 
ring is optionally substituted by one or more substituents selected from the group 
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consisting of alkyi, halo, aralkyi, nitro and cyano); and 
each R^* is independently hydrogen, alkyi, halo, fonnyl, acetyl. 4J(R^**)R^\ 

-C(R')H-N(R'°)R'\ -C(R^)H-N®(R^)(R'')2. -N(RVR*'-C(0)OR^ 

-C(R^)H.N{RVR*-C(0)OR^ ^(0)0R^ ^R*, ^(R^)HOR^ -S(0)p-R'^ (where p is 
0 to 2), -C(R^)H-S(0)p-R^* (where p is 0 to 2), -S(0)p-N(R^R® (where p is 0 to 2). 
-C{0)N{R^R^ -C(R^)H-N(RV(R''-0)rR^ (where t is 1 to 6), -C(R^)H-0-(R^-0)rR' 
(where t is 1 to 6). -O-R^-CH(OH)-CHr0R^ -C(R^)H-0-R®^H(0H)-CH2-0R^ 
-C(R^)H-N(R^)-RMCH(OH)]rCHrOR^ (where t is 1 to 6). 
-C(R^)H-N(R')-S(0)rN(R'^R'\ -C(R^)H4J(R^VC(NR^^)-N(R'*^R'\ or 
-C(R')H-N(R'°)-C(NR^>R'°; 

R"* is halo; 

R^ and R^ are each independently hydrogen, alkyI, aryl or aralkyi; 
R^ is hydrogen or alkyI; 

each R® is independently a straight or branched alkylene or alkylidene chain; 
each R^ is independently alkyl. aryl or aralkyi; 

R^° and R^^ are each independently hydrogen, alkyl, aryl, aralkyi. formyl, -OR^. -R®-OR^, 

-S(0)p-R'' (where p is 0 to 2). .R®-N(R^)R^ -R'-<:(0)OR^ -C(0)-R'^ -C(0)NH2, -C(S)NH2. 
•C(0)-N(R*)R^^ -C(S)-N(R^R^^ cydoalkyl (optionally substituted by one or more 
sut)stituents selected from the group consisting of alkyl, halo and -OR^), heterocyclyl 
(optionally substituted by alkyl, aryl, aralkyi. halo, haloalkyi, oxo, -0R^ -C(0)OR^ 
-N(R^R® or -C(0)N(R^)R^). or heterocyclylalkyi (optionally substituted by one or more 
substituents selected from the group consisting of alkyl, aryl, aralkyi, halo, haloalkyi, oxo, 
-OR^ -C(0)OR^ .N(R^R^ and -C(0)N(R^R*'); 

or R^^ and R^^ together with the nitrogen to which they are attached fonn a AMieterocyclic ring 

containing zero to three additional hetero atoms, where the Af-heterocyiic ring is optionally 
substituted by one or more substituents selected from the group consisting of alkyl, aryl, 
aralkyi, oxo. =N(R'^), -OR^ -C(0)OR^ -R°-C(0)OR^ -N(R*)R^ -R'-N(R*)R^ -C(0)R^ 
'C(0)-(R*-0)rR® (where t is 1 to 6), and -(R®-0)rR^ (where t is 1 to 6); 

R^^ is a side chain of an a-amino add; 

each R'** is independently alkyl, haloalkyi, aryl, aralkyi, .R'-OR^ -R**.N(R*)R^ -R'-C(0)OR^ 

heterocyclyl (optionally substituted by one or more substituents selected from the group 
consisting of alkyl, aryl, aralkyi, halo, haloalkyi, -OR^ -C(0)OR^ .N(R*)R®, 
and -C(0)N(R^R^. or heterocydylalkyi (optionally substituted by one or more substituents 
selected from the group consisting of alkyl, aryl, aralkyi, halo, haloalkyi, -OR", -C(u)Ok-, 
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-N(R^R^ and -C(0)N(R^R^; 

or and R^^ together with the nitrogen to which th y are attached farm a A^eterocydic ring 
containing zero to three additional hetero atoms, where the /^4ieteroc7dic ring is 
optionally substituted by one or more substituents selected from the group consisting of 
alkyl. aryl, aralkyi, amino, monoalkylamino, dialkylamino, -OR^, -C(0)OR^ aminocart)onyl. 
monoalkylaminocarbonyl, and diatkylaminocarbonyl; and 

each R^® is independently alkyl. aryl, aralkyi, -R*-OR*, -R®4^(R^R®, cydoalkyl (optionally 

substituted by one or more substituents seteded from the group consisting of alkyl, halo 
and -OR^. heterocydyl (optionally substituted by alkyl, aryl. aralkyi, halo, haloalkyi, -OR*. 
-C(0)OR^ -N(R*)R^ or -C(0)N(R^R^. or heterocyclylalkyi (optionally substituted by one 
or more substituents selected from the group consisting of alkyl, aryl, aralkyi, halo, 
haloalkyi. OR^ -C(0)OR^ -H(R^)R^ and -C(0)N(R^R^. or 

both R^^s together with the nitrogen to which they are attached (and wherein the R^ substituent is 
not present) form an aromatic A/-heterocydic ring containing zero to three additional 
hetero atoms, where the A/-heterocylic ring is optionally substituted by one or more 
substituents seleded from the group consisting of alkyl, aryl, aralkyi, -OR^. -C(0)OR^. 
-R®-C(0)OR^ -N{R^R^ -R^-N(R^R^ -C(0)R^ .C(OHR''-0)rR* (where t is 1 to 6). and 
-(R®-0)rR^ (where t is 1 to 6). 

51 . A compound of Clairri 50 wherein: 
D is -N(H)-C(0)-; 
E is -C(0)-N(H).; 
R^ is halo; 

R^ is hydrogen. -0R^ -N(R'^R^\ -0-R®-S(0)p-R^ (where p is 0 to 2), -0.R®-N(R'^R'\ 
-0-R*-aC(0)R* or -C>-R^-C(0)OR'^ where: 
each R® is hydrogen or alkyl; 

each R° is independently a straight or branched alkylene chain; 
R® is alkyl; 

R^*' and R^^ together with the nitrogen to which they are attached form a 

A^heterocydic ring containing zero to three additional hetero atoms; 
R^ is a radical of formula 0): 
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where: 
r is 1; 

R^^ is halo; and 

R^"* is in the 4-position and is -C(R^)H-N(R^°)R^^ where: 
R^ is hydrogen or aikyi; and 

R^° and R^^ are each independently hydrogen, alkyi, -R®-OR^ or heterocyclyl; 
or R^° and R^^ together with the nitrogen to which they are attached form a 



R^ is chloro. 

52. The compound of Claim 51 selected from tfie group consisting of: 
/V-(4-chlorophenyl)-2-[({4-((4-methylpiperazin-1-yl)methyl)-3-chlorothiophen-2- 

yl)carbonyl)amino]-3-methoxy-5-chlorobenzamide; 
A/"(4-chlorophenyI)-2-[((4-((4-methylplperazin-1-yl)methyl)-3-chlorothiophen-2- 

yl)carbonyl)amino]-3-hydroxy-5-chlorobenzamide; 
A/-(4-chlorophenyl)-2-[((4-((4-methylpipera2in-1-yl)methyl)-3-chlorothiophen-2- 

yl)carbonyl)amino]-5-fluorobenzamide; 
A/-(4-chlorophenyl)-2-[((4-((4-methylpiperazin-1-yl)methyl)-3-chlorothiophen-2- 

yl)carbonyl)amino]-3-(ethoxycarbonyl)methoxy-5-chloroben2amide; 
A/-<4-chlorophenyl)-2-[((4-((4-methylpiperazin-1-yl)methyl)-3-chlorothiophe^^ 

yl)carbonyl)amino]-3-((acetoxy)ethoxy)-5-chlorobenzamide; 
A^(4-chIorophenyl)-2-[((4-((4-methylpiperazin-1-yl)methyl)-3-chlorothiophen-2- 

yi)carbonyl)amino]-3-(2-(morphoiin-4-yt)ethoxy)-5-chlorobenzamide; 
W-(4-chlorophenyl)-2-[((4-((4-methylpiperazin-1-yl)methyl)-3-chlorothiophen-2- 

yl)carbonyl)amtno]-3-((methylthio)methoxy)-5-chlorobenzamide; 
A/-(4-chlorophenyl)-2-[((4-((4-methylpiperazin-1-yl)methyl)-3-chlorothiophen-2- 

yl)carbonyl)amino]-3-(3-(morpholin-4-yl)propoxy)*5-chlorobenzamide; 
A/-(4-chlorophenyl)-2-[((4-((W-methyl-A/-(2-hydroxyethyl)amino)methyl)-3-chto 

yl)cart)onyl)amino]-3-(morpholin-4-yI)-5-chloroben2amide; 
A^{4-chlorophenyl)-2-[((4-((W'-methyi-n/'-(oxazoiin-2-yOam^^ 



piperazine ring optionally substituted by alkyt; and 
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yl)carbonyl)amtno]-3Knrioipholin-4-yl)«5-chlorobenzamid ; and 
W-(4-chloroph nyl)-2^((4-((/V'-methyl-/V4oxazolln-2-yl)amino)meth^^ 
yl)caiix)nyl)aminoP3-methoxy-5-chlorobenzamide. 

53. The compound of Claim 50 wherein: 
Dls-N(H)-C(0)-; 
Eis-C(0).N(H)-: 

is methyl or chloro; 

is hydrogen or -OR^ 
R^ is a radical of fonnula (i): 




Rl3 



where: 
ris1or2; 

R" is alkyl. halo, OR^ (where R* is alky!) or heterocyclylalkyl (where the heterocyclic ring 

is optionally substituted by alk^); and 
each R^^ is independently hydrogen, alkyl. halo, fonnyl. -N(R^^R". -C(R^)H-N(R'*^R". 

-C(R^)H-N®(R^(R'^. -C(0)OR^ -C(R')H-OR^ -S(0)p-R^* (where p is 0 to 2). 

-C(R^)H-S(0)p-R'* (where p is 0 to 2), -C(0)N(R'^R^ -C(R^)H-N(R*HR*-0)rR* 
(where t is 1 to 6), -C(R^)H-0-(R*-0)rR* (where t is 1 to 6). 
-C(R^)H-0-R®-CH(OH)-CHrOR^ or^R^)H-N(RV^*-ICH(OH)JrCH2-OR® (where 
tis1 to6); 

R^ is halo; 

R^ and R^ are each independently hydrogen or alkyl; 

each R^ is independently hydrogen or alkyl; 

each R^ is independently a straight or brandied aikylene chain; 

R^ is alkyl; 

R^^ and R^^ are each independently hydrogen, alkyl, aryl, aralkyi, fonnyl. -OR^. -R®-OR*, 

.S(0)p-R'^ (where p is 0 to 2). -R®.N(R*)R^ -R*-C(0)OR^ -C(0)-R^^ -C(0)NH2. -C(S)NH2, 
-C(0)-N(R^R^^ -C(S)-N(R^R^^ heterocydyl (optionally substituted by alkyl. aryl. aralkyi. 
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halo, haloalkyi, oxo. -OR^ -C(0)OR^ -N(R^R® or-C(0)N(R*OR®). orheterocydylalkyl 
(optionaliy substituted by one or more substituents selected from the group consisting of 
alkyl. aryl, aralkyl, halo, haloalkyi. oxo. -OR^ <:(0)0R^ .N(R*)R® and -C(0)N(R^R®); 

or R^^ and R" together with the nitrogen to which they are attached form a A/^heterocyclic ring 
containing zero to three additional hetero atoms, where the AMieterocyiic ring is optionally 
substituted by one or more substituents selected from the group consistihg of alkyl. oxo. 
-N(R*)R^ -R^-C(0)OR*. -C(0)R^ and ^(OHR'-OX-R^ (where t is 1 to 6); 

R'* is alkyl, haloalkyi. aryl. aralkyl. -R^-OR*. -N(R^R®, -R*.N(R^R^ .R''-C(0)OR^ heterocydyl 
(optionally substituted by one or more substituents selected from the group consisting of 
alkyl, aryl, aralkyl. halo, haloalkyi. -OR^ -C(0)OR^ -N(R^R®. and -C(0)N(R*)R*), or 
heterocyclylalkyi (optionally substituted by one or more substituents selected from the 
group consisting of alkyl, aryl. aralkyl. halo, haloalkyi. -OR^ -C(0)OR^ -N(R^R®, and 
^(O)N(R^R^): 

or R^ and R^^ together with the nitrogen to which they are attached form a A/-heterocyclic ring 
containing zero to three additional hetero atoms, where the W-heterocyclic ring is 
optionally substituted by one or more substituents selected from the group consisting of 
alkyl, aryl, aralkyl, amino, monoalkylamino, dialkylamino. -OR^ -C{0)OR^ aminocariDonyl, 
monoalkylaminocarbonyl. and dialkylaminocartx)nyl; and 

each R^® is independently alkyl, aryl, aralkyl, -R®-OR^ -R®-N(R^R^ cydoalkyl (optionally 

substituted by one or more substituents selected from the group consisting of alkyl, halo 
and -OR^), heterocydyl (optionally substituted by alkyl, aryl, aralkyl, halo, haloalkyi, -OR^ 
-C(0)OR^ -N(R^)R^ or -C(0)N(R^R®). or heterocydylalkyi (optionally substituted by one 
or more substituents selected from the group consisting of alkyl, aryl, aralkyl. halo, 
haloalkyi, -OR^ -C(0)0R', .N(R^R® and -C(0)N(R^R^), or 

both R'^'s together with the nitrogen to which they are attached (and wherein the R^ substituent is 
not present) fonn an aromatic AHieterocyclic ring containing zero to three additional 
hetero atoms, where the Af-heterocylic ring is optionally substituted by one or more 
substituents selected from the group consisting of alkyl, aryl, aralkyl. -OR^. -C(0)OR^. 
-R**^^0)OR^ -N(R')R^ -R®-N(R^R^ •C(0)R'. -C(OHR'-0)rR^ (where t is 1 to 6), and 
-(R*-0)rR* (where t is 1 to 6). 

54. The compound of Claim 53 wherein: 
R^ is a radical of formula (i): 
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where: 
r is 1 or 2; 

R" is halo, all<yl or 4-methylpiperazin-1-yl, and 
each R'* is independently hydrogen or-C(R^)H-N(R^°)R" where: 
R^ is hydrogen or alkyi; 

R^" and R" are each independently hydrogen, alkyl, aryl. aralkyl. fonnyl, -OR*. -R^-OR*. 
-S(0)p-R'' (where p is 0 to 2). -R'-N(R*)R*. -R^-C(0)OR', -C(0)-R". -C(0)NH2. 
-C(S)NH2. -C(0)-N(R')R", .C(S)-N(R')R", heterocydyl (optionally substituted by 
alkyl, aryl, aralkyl, halo, haloalkyi, oxo, -OR', -C(0)0R', -N(R*)R* or 
-C(0)N(R')R*), or heterocyclylalkyl (optionally substituted by one or more 
substituents selected firom the group consisting of alkyl, aryl. aralkyl, halo, 
haloalkyi, oxo, -OR*, -C(0)OR'. -N(R')R* and -C(0)N(R*)R^) where: 
each R* and are independently hydrogen or alkyl; 
each R" is independently a straight or brandied ail^ene chain; and 
each R^' is alkyl, haloalkyi. aryl. aralkyl. ^^'-OR*. -R'-N(R*)R', 

-R'-C(0)0R*. heterocydyl (optionally substituted by one or more 

substituents selected from ttie group consisting of alkyi. aryl, 

aralkyl. hato. haloalkyi, -OR*, -C{0)OR*, -N(R*)R*. 

and •C(0)N(R*)R*), or heterocyclylalkyl (opticmally substituted by 

one or more sut>stituents selected from the group consisting of 

alkyl, aryl, aralkyl, halo, haloalkyi. -OR*. -C(0)0R'. -N(R*)R*, and 

-C(0)N(R*)R*). 

55. The compound of Claim 54 selected from tiie group consisting of: 
A/-(4-chlorophenyl)-2-[((3-methyKhiophen-2-yl)carbonyl)aminol-5-chlorobenzamide; 
AH4-chlorophenyl)-2-{((3-((4-methylpipera2ln-1-yl)methyOthiophen-2-yl)carbonyl)aminol-5- 

chlorobenzamide; 

A/-(4-chlorophenyl)-2-[((5-((dimethylamino)methyl)-3-chlorotWophen-2-yOcarbonyl)amino]-5- 
chlorobenzamide; 

A/-(4-chlorophenyl)-2-{((3-chloro-5-(A/'-methyl-A/'-(2-hydroxyetiiyl)amino)methylthiophen-2- 
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yl)carbonyi)amino]-5-chlorobenzamide; 
/V-(4-chlorophenyl)-2-[((3-dilora-5-(/V'-methyW 

2-yl)carbonyOamino]-5-chlordbenzamide; 
A/K4-chlorophenyl)-2-[((3-chloro-5-(W-methyl-/V-(carboxym 

yl)carbonyl)amino]-5-chlorobenzamide; 
A/-(4-chlorophenyl)-2-[((3-chlorc)-5-(A/;W'KJi(2-hydrox^^^ 

yl)carbonyl)amino]-5-chlorobenzamide; 
AK4-chlorophenyl)-2-[((3-chloro-5-(((A/-(3<llmethylaminophen^^ 

yl)carbonyl)amino]-5-chlorobenzamide; 
A^(4-chloropheny^)-2-^((3-chloro-4.5<ll((/^p^opyl)aminomethyl)t^^ 

chlorobenzamide; 
N-(4-chlorophenyl)-2-[((3-chloro-5-{(A/'-methyl-A/'-(2- 

dimethylaminoethyl)amino)methyl)thiophen-2-yl)carbonyl)amino]-5-ch 
W-(4-chlorophenyl)-2-[{(3-chloro-4-((/V-methyl-A/-(2-hydroxyet^ 

yl)carbonyl)amino]-5-chlorobenzamide; 
A/-(4-chlorophenyl)-2-[((3-chloro-4-((A/'-methyl-W'-. 

(ethoxycarbonylmethyl)amino)methyl)thiopherv2-yl)carbonyl)amino]-5-chlorobenza^ 
A/-(4-chlorophenyl)-2-[((3-chloro^-((A/'-methyl-A/'-(2- 

dimethylaminoethyI)amino)methyl)thiophen-2-yl)carbonyl)amino]-5K:hlorobenzamid 
Af-(4-chlorophenyl)-2-[((3-chloro-4-((/V-(3-{imidazol-1-yl)propyl)amm 

yl)carbonyl)amino]-5-chloroben2amide; 
A/-(4-chlorophenyl)-2-I((3-chloro-4-((A/'-methyl-A/-(3- 

(dimethylamino)propyl)amino)methyl)thiophen-2-yl)carbonyl)amino]-5-ch 
A/-(4-chlorophenyl)-2-[((3-chlorc)-4-((A/-(2-methylpropyl)amino)methyl)thiophe 

yl)carbonyl)amino]-5-chlorobenzamjde; 
A/-(4-dilorophenyl)-2-I((3-chloro-4-((W-methyl-/V-(1-methylpiperi^^ 

yl)amino)methyl)thiophen-2-yl)carbonyI)amino]-5-chlorobenzamide; 
/V-(4-chlorophenyl)-2-[((3-chloro-4-((/V-(2-(morphoIirH^-yO 

yl)carbonyl)amino]-5-chlorobenzamide; 
A/-(4-c*ilorophenyl)-2^((3-chloro-4-((A/-methyl-Af-hydroxyami 

yl)carbonyi)amtno]-5-chIorobenzamide; 
A/-<4-chlorophenyl)-2-I((3-chloro-4-((A/-methyl-A/-(2<l*i^^ 

2-yl)carbonyl)amino]-5-chlorobenzamide; 
A/-(4-chlorophenyl)-2-I((3-chloro-4-((A/'-(2-hydroxyethyO 

yl)ethyl)amino)methyl)thiophen-2-yl)carbonyl)amino]-5-chlon:)benzamide; and 
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/V-(4-dilorophenyl)-2-I((3-chloro-4-((/V'-methyl-^^ 

yl)ethyl)amino)methyI)thiophen-2-yl)carbonyl)aminol-5-chloroben^ 

56. The compound of Claim 53 wherein: 
is a radical of fomiula (i): 




Rl3 



where: 
r is 1 or 2; 

R^^ is halo or aikyl, and 

each R^^ is independently hydrogen, alkyi or -C(R^)H-N(R^°)R" where: 
is hydrogen or alkyI; and 
R^° and R^^ together with the nitrogen to whidi they are attached fonn a A/-heterocydic 
ring containing zero to three additional hetero atoms, where the A/-heterocylic ring 
is optionally substituted by one or more substituents selected from the group 
consisting of alkyI, oxo. -N{R^R^ -R®-C(0)OR^ -C(0)R^ and -C(OHR®-0)rR® 
(where t is 1 to 6) where 
each R^ is hydrogen or alkyI; and 
R® is a straight or branched alkylene chain. 

57. The compound of Claim 56 selected from the group consisting of: 
A^(4-chlorophenyl).2-I{(4-methyl-3-chlorothiophen-2-yl)carbonyl)amino]-5-c^^ 
A/-(4-chlorophenyl).2-[((3-chloro-5-{(4-(carboxymethyl)piperazi^^ 

yl)carbonyI)amino]-5-chlorobenzamide; 
/V-(4-chlorophenyI)-2-I((4-((4HTiethyIpipera2in-1-yl)methyl)-3-chlo 

yl)carbonyl)aminol-5-chlorobenzamide; 
W-(4H*ilorophenyl)-2-[((5-((4-methylpipera2in-1-yl)methyl)-3H:hlorothio^^^ 

yt)cartx>nyl)amino]-5-chiorobenzamide; 
A/-{4.chlorophenyl)-2-I((3K:hloro-5-((4-(etho)cycarbonylmethyl)pi^ 

yl)carbonyl)amtno]-5-chIorobenzamide; 
A^{4-chlorophenyl)-2-[((3-chloro-5-(thiomorpholin-4-yl)methylthiophen-2-yl)carbon 
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chlorobenzamide; 
A/-(4^1orophenyl)-2-I((3-chloro-5-(morphoIirM-yl)me*^ 

chlorobenzamide; 
/V-(4-chlorophenyl)-2-[((3-chloro-5-(1-(oxo)thiomorpholiiv4-yl)meU^ 

yi)carbonyl)amino]-5-chlorobenzamide; 
/V-(4-chlorophenyI)-2-I((3-chloro-5-((4-(((2-(2-methoxyethoxy)eth 

1-yl)methyl)thtophen-2-yl)carbonyl)amino]-5-chlorobenzamide; 
A^(4-chlorophenyl)-24((4-(morpholin-4-yl)methyl-3-chiorothto^ 

chlorobenzamide; 

/V-(4-chlorophenyl)-2-[((3-chloro-5-(1 , 1 ,4-tri(oxo)thiomorpholln-4-yl)methylthiophen-2- 

yl)carbonyl)amino]-5-chlorobenzamide; 
W-<4K;hlorophenyl)-2-[((3-chloro-4-(thiomorpholin-4-yl)methylthiophen-2-yl)c^ 

chlorobenzamide; 

A/-(4-chlorophenyt)-2-[((3-chIoro-5-((lmidazol-1-yl)methyl)thiophen-2-yl)car^^ 
chlorobenzamide; 

A/-(4-chlorophenyl)-2-I((3-chloro-5-methyl-4-((4-methylpiperazin-1-yl)methyI)thiophen^^^ 

yl)carbonyl)amino]-5-chlorobenzamide; 
Af-(4-chlorophenyl)-2-I((3-chloro-4-methyl-5-((4-methylpiperazin-1-yl)methyl)^^ 

yl)carbonyI)amino]-5-chlorobenzamide; 
/V-{4-chIorophenyI)-2-[((3-chloro-4-((4H-1 .2.4-triazol-1 -yl)me%l)thi 

5-chlorobenzamide; 

A/-(4-chlorophenyl)-2-[((3-chloro-4-((imidiazol-1-yl)methyl)thiophen-2-yl)carbon^^^ 
chlorobenzamide; 

A/-(4-chIorophenyl)-2-I((3-chloro-4-((tetrazol-1-yl)methyl)thiophen-2-yl)carbonyl)a 
chlorobenzamide; 

/V-(4-chlorophenyl)-2-[((3-chloro-4-((tetrazol-2-yi)methyl)thiophen-2-yl)carbo^ 
chlorobenzamide; 

A/-{4-chloropheny!)-2-I((3-chloro-4-((pyrazol-1-yl)methyl)thiophen-2-yl)carbonyl)amino]-5^ 
chlorobenzamide; 

/V-(4-chlorophenyl)-2-[((3-chloro-4-((1.2,34riazol-1-yl)methyl)thiophen-2^^ 
chlorobenzamide; 

A/-(4-chlorophenyl)-2-[((3-chloro-4-((4-(2-(2-hydroxyethoxy)ethyI)piperazln-1- 
yl)methyl)thiophen-2-yl)carbonyl)amino]-5-chlorobenzamide; 

M_M./*h!nrnnhenyI)-2-r((3-ChlOrO^ 

chlorobenzamide; 
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W-{4<hlorophenyI)-2-[((3-chloro-4-((4-ethylpiperazin-1'yl)methyl^^ 
5-chiorobenzamide; 

A^(4-chlorophenyl)-24((3<hloro-4-((4K>xomorpholin-4-yl)m^^ . 

5-chlorobenzamide; 
A^(4<:hlorophenyl)-2-[((3-chloro-4-((4-acetylpiperazin-1-yl)m 

yl)carbonyl)amino]-5-chlorobeiizamide; and 
A/-{4-chlorophenyI)-2-[{(4-((2-aminoimida20l-1-yl)methyl)-3^ 

yl)carbonyl)amino]-3*metho^-5-chlorobenzamide. 

58. The compound of Claim 53 wherein: 
is a radical of formula (i): 



where: 
ris 1 or 2; 

R^^ IS halo or alkyi, and 

each R^^ is independently -C(R^)H-S(0)p-R" where: 
p is 0 to 2; 

R^ is hydrogen or alkyl; and 

R'^ is alkyl, 4R'-tJ(R^R® or .R**^(0)OR^ where: 



59. The compound of Claim 58 selected from the group consisting of: 
/V-(4-chlorophenyI)-2-[((3<rfiloro-5-{(methyRhio)methyl)thiophen-2-yl)cari^ 
chlorobenzamide; 

A^(4-chlorophenyl)-2-I((3-chloro-5-(((methoxycarbonylmethyl)thio)methyl)*^^^ 

yl)carbonyl)amino}-5-chtorobenzamide; 
A/-(4-chlorophenyl)-2-[((3-chlor<>-5K((methoxycarbonylmethyl)sulfinyl)methyl^ 

yl)carbonyl)amino]-5-chlorobenzamide; 
A^(4-chlorophenyl)-2-[((3-chloro-5K(nriethylsulfinyl)methyl)thiophen-2-^^ 




R^ and R^ are each independently hydrogen or alkyl; and 
each R^ is independently a straight or branched atkylene chain. 
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chlorobenzamtde; 
Af-(4-chiorophenyl)-2-[((3-chloro*5-(((carix)xymethyl)^ 

5-chlorobenzamide; 
A^(4Krftlorophenyl)-2-[((3-chloro-5-((methylsulfonyl)methyl)^^ 

chlorobenzamide; 
A^(4-chlorophenyl)-2-[((3K*iloro-5-(((2-^dimethylamino)eti^ 

yi)carbonyl)amino]-5-chlorobenzamide; 
AK4-chlorophenyl)-2-[((3<diloro-5-(((2-(dimethylamino)^^^ 

yl)carbonyl)amino]-5-chlorobenzamide; 
A/-(4-chlorophenyl)-2-[((3-chloro-4-((methylthlo)methyl)thiophen-^^ 

chlorobenzamide; 

A/-(4-chlorophenyl)-2-[((3-chioro-4-(((methoxycarbonylmethyl)thio)methyl)^^ 

yl)carbonyl)amino]-5-chlorobenzamide; 
A^(4-chlorophenyl)-2-[{(3-K:hloro-4-(((2-(dimethylamino)ethyl)thio)meth^^ 

yl)carbonyl)amino]-5-chlorobenzamjde; 
A/-(4-chlorophenyl)-2-[((3-chloro-4-({methylsulfonyl)methyl)thiophen-2-yl)M 

chlorobenzamide; and 
/VK4K:hlorophenyl)-2-[((3s:hloro-4-((methylsulfinyl)methyl)thiophen-2-yl)carbonyl)amino^ 

chlorobenzamide. 

60. The compound of Claim 53 wherein: 
is a radical of formula (0: 



where: 
r is 1 or 2; 

R^^ is halo or alkyl. and 

each R'' is independently formyl, -N(R^^R^\ -C(0)OR*, -C(R^)H-OR^ or -C(0)N(R^R^ where: 
R^ and R® are each independently hydrogen or alkyl; 
R^ is hydrogen or alkyl; and 
tV^ and R^^ arc independently hydrogen or alkyl 
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61 . The Compound of aaim 60 selected from the group consisting oft 
AK4K*ilorophenyl)-2-[((3-chloro-5-carboxythiophen-2-y^^ 

and 

A/-(4-chlorophenyl)-2-t((3-chloro-4-(hydroxymethyl)thi^ 
chlorobenzamide. 

62. The compound of Claim 53 wherein: 
is a radical of fomnula (i): 




where: 
r is 1 or 2; 

R^^ is alkyl. halo or -OR^ (where R* is alkyi), and 

each R'^ is independently hydrogen, halo. .C(R^)H-N®(R^(R%, -S(0)p-R^^ 

-C(R^)H-N{R^KR*-0)rR^ (where t is 1 to 6), •C(R^)HO-(R'-0)rR' (where t Is 1 to 6). 
-C(R^)HO-R'-CH(OH)-CHrOR^ or -C(R^)H-N(R^-RMCH(OH)lrCHrOR^ (where t is 1 to 
6) where: 

R* and R^ are independently hydrogen or alkyl; 
R^ is hydrogen or alkyl; 

each R^ is independently a straight or branched alkyiene chain; 

R^*^ and R" are independently hydrogen, alkyl or -R®-OR^ where R® is a straight or 

branched alkyiene chain and R® Is hydrogen or alkyl; and 
R'^ is alkyl or .N(R^)R^ and 

each R'® is independently alkyl. aryl, aralkyl. -R®«OR^ •R®-N(R*)R^ cydoalkyl 

(optionally substituted by one or more substituents selected from the group 
consisting of alkyl. halo and -OR^, heterocyclyl (optionally substituted by 
alkyl. aryl. aralkyl. halo, haloalkyi, -OR^ -C(0)OR^ -N(R^)R® or 
-C(0)N(R^)R^), or h t rocyclylalkyl (optionally substituted by one or more 
substituents selected from the group consisting of alkyl. aryl, aralkyl. halo, 
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haloalkyi, OR*, -C(0)OR^ -N{R*)R® and -C(0)N(R^R®). or 
both R^^s together with the nitrogen to which they are attached (and wherein the 
R^ substituent is not present) forni an aromatic /^heterocyclic ring 
containing zero to three additional hetero atoms, where the A/-heterocylic 
ring is optionally substituted by one or more substituents selected from the 
group consisting of alkyi, aryl. aralkyi, -OR*. -C(0)OR*. -R"-C(0)OR*, 
-N(R*)R^ .R*-N(R*)R*, -C(0)R*, -C(0HR''-O)rR* (where t is 1 to 6). and 
-(R**-0)rR^ (where t is 1 to 6). 

63. The compound of Claim 62 selected from the group consisting of: 
A^(4-chlorophenyI)-2-[((3-chloro^-((A/',/V'-dimethyl-A/'-(2- 

hydroxyethyl)ammonio)methyl)thiophen-2-yl)cariDonyl)amino]-5-chloroben2amide: 
A/-(4-chlorophenyl)-2-[((3-chloro-4-((((2-hydroxyethoxy)ethyl)amino)methyl)thiophen-2- 

yl)carbonyl)amino]-5-chloroben2amide; 
W-(4-chlorophenyl)-2-[((3-chloro-4-((2-(2-methoxyethoxy)ethoxy)methyl)thiophen-2- 

yl)carbonyl)amino]-5-chloroben2amide; 
W-(4-chlorophenyl)-2-[((3-chloro-4-((2-(2-(2-methoxyethoxy)ethoxy)ethoxy)methyl)thiophen-2^ 

yl)cariDonyl)amino]-5-chlorobenzamide; 
W-(4-chlorophenyl)-2-[((3-chloro-4-((2-methoxyethoxy)methyl)thiophen-2-yl)carbonyl)amino]^^ 

chlorobenzamide; 
N-(4-chlorophenyl)-2-[((3-chloro-4-((A/:/V'-dimethyl-W'-(3- 

hydroxypropyl)ammonio)methyl)thiophen-2-yl)carbonyl)amino]-5-chlorobenzamide; 
A/-(4-chlorophenyl)-2-[((3-chloro-4-((A/-methyl-A/X2,3Klihydrox^ 

2-yl)carbonyl)amino]-5-chlorot)enzamide; 
A/-(4-chlorophenyl)-2-[((3-chloro-4-((W'-methyl-A/'-(2.3.4,5.6- 

pentahydroxyhexyi)amino)methyl)thiophen-2-yl)carbonyl)amino]-5-chlorobenzamide; 
/V-(4-chlorophenyl)-2-I((3-chloro^-((A/'.methyl-/V'-(2. 

(hydroxyethoxy)ethyl)amino)methyl)thiophen-2-yi)carbonyl)amino]-5-chlorobenzamide; 
N-(4Krfilorophenyl)-2-I((3-chloro-4-(methylsulfonyI)thiophen-2-yl)cart)onyl)amino^ 

methylbenzamrde; 

A/-(4-chlorophenyt)-2-[((3-chlorothiophen-2-yl)carix)nyl)amino]-5-methylbenzamide; 
Ar-(4-chiorophenyl)*2-[((3-bromothiophen-2-yl)carbonyl)amino]-5-methylbenzamide; 
A^-(4-chlorophenyl)-2-[((3-chIoro-4-((1-fnethylethyl)sutfonyl)thiophe 
methylbenzamide; 

W-(4-chlorophenyl)-2-[((4-(methylamino)sulfonyl-3-methylthiophen-2-yl)carbonyl)am^ 
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methylbenzamide; and 
AH4-chlorophenyl)-2-[((3-methoxymiophei>2-yl)carbonyl)am 

64. The compound of Claim 2 wherein: 
Ais-CH.or=N-; 
m is 1 to 3; 
n is 1 to 4; 

D is -N(H)-C(0)- or .N(H)-CHr; 

E is -C(0)-N(H)-; (where the nitrogen atom is bonded to the aromatic ring containing the 
substituent); 

each is independently hydrogen, alkyl, aryl, aralkyl, halo, haloafkyi, cyano, -0R^ -S(0)p-R^ 

(where p is 0 to 2). -C(0)OR^ -C(0)N(R^R^ -N(R^R*, -0-C(0)R^ or 

-N(RVcH(R^^K(0)OR^ 
R^ is hydrogen, alkyl, aryl. aralkyl, halo, haloalkyl. cyano. -OR^ -S(0)p-R® (where p is 0 to 2), 

-C(0)OR^ -OC(O^R^-C(0)N(R^R^ .N(R'^R". -C(R')H.OR^ - C(R^)H-S(0)p.R' (where 

p is 0 to 2), -0-R^-S(0)p-R^ (where p is 0 to 2), •C(R^)H-N(R'OR^ 

0-R'-CH(OH)-CH2-N(R'°)R'' -0-R^-N(R'°)R'\ OR®-0C(0)R^ 

-0-R'-CH(OH)-CHrOR^ -CKR^O)rR^ (where t is 1 to 6). .O.R®-C(0)R^ -OR^C(0)0R^ 

-N(R^-R^-N(R'°)R'\ -S(0)p-R^-N(R^R^ (where p is 0 to 2). -S(0)p.R**-C(0)OR* (where p 

is 0 to 2). or -N(RVCH(R'^).C(0)0R^ 
R^ is a radical of fonnuia Oi): 



where v is 1 to 4; 

R" is hydrogen, alkyl, halo, haloalkyl, -N(R^R^ -C(R^)H-N(R^R^ -OR*. 

-S(0)p-R®-N(R^R^ (where p is 0 to 2) or heterocydylalkyl (where the heterocyclic 
ring is optionally substituted by one or more substituents selected from the group 
consisting of alkyl. halo, arelkyl. nitro and cyano); and 

each R^^ is independently hydrogen, alkyl. halo, formyl. acetyl, -N(R^'^R", 
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-C(R^)H-N(R'°)R". -C(R^)H-N®(R')(R%. -N(R^-R'-C(0)0R*. 

-C(R')H-N(R*)-R*-C(0)0R*. -C(0)0R'. -or', -C(R')H-0R', -S(0)p-R" (where p is 
0 to 2), -C(R')H-S(0)p-R'' (where p is 0 to 2). -S(0)p-N(R')R* (where p is 0 to 2), 
-C(0)N(R')R'. -C(R^)H-N(R'HR"'-0)rR' (where t is 1 to 6). -C(R')H-0-(R'-0)rR' 
(where t is 1 to 6), -0-R'-CH(OH)-CHrOR'. -C(R')H-CM^'-CH(0H)-CH2-0R'. 
-C(R')H-N(R')-RMCH(0H)JrCH2-0R' (where t is 1 to 6), 
-C(R')H-N(R').S(0)2-N(R^°)R". -C(R')H-N(R'°)-C(NR")-N(R''^R". or 
-C(R')H-N(R'°)-C(NR")-R^°: 

each R* is independently hydrogen, alkyi, halo, haloalkyi, cyano. nitro, -OR*, -C(0)OR*. -N(R')R°. 
-C(0)N(R^R*. or-R''-N(R')R^ 

R' and R' are each independently hydrogen, alkyl, aryl or aralkyl; 

each R^ is independently hydrogen or alkyl; 

each R' is independently a straight or branched alkylene or alkylidene chain; 
each R^ is independently alkyl, aryl or aralkyl; 

R" and R" are each independently hydrogen, alkyl. aryl, aralkyl. formyl, -OR^, -R^-GR*. 

-S(0)p-R" (where p is 0 to 2), -R^-N(R'OR^ -R''-C(0)0R', -C(0)-R", -C(0)NH2, -C(S)NH2. 
-C(0)-N(R^R", -C(S)-N(R^R". cycloaikyi (optionally substituted by one or more 
substltuents selected from the group consisting of alkyl. halo and -OR^. heterocydyl 
(optionally substituted by alkyl. aryl, aralkyl, halo, haloalkyi, oxo, -OR^, -C(0)OR^ 
-N(R*)R® or -C(0)N(R*)R®), or heterocydylalkyl (optionally substituted by one or more 
substituents selected from the group consisting of alkyl, aryl, aralkyl, halo, haloalkyi, oxo, 
-0R^ -C(0)OR', -N(R'^R* and -C(0)N(R*)R*); 

or R" and R" together with the nitrogen to which they are attached forni a W-heterocydic ring 

containing zero to three additional hetero atoms, where the A/-heterocylic ring is optionally 
substituted by one or more substituents selected from the group consisting of alkyl, aryl, 
aralkyl, oxo. =N(R"). -OR*. -C(0)0R', -R''-C(0)OR^ -N(R')R^ .R''-N(R')R*. -C(0)R', 
-C(0)-(R*-0)rR' (where t is 1 to 6), and -(R*-0)rR* (where t is 1 to 6); 

R^' is a side chain of an a-amino add; 

R" is alkyl, haloalkyi, aryl, aralkyl, -R'-OR*, -N(R')R', -R*-N(R')R', .R»-C(0)0R', heterocydyl 
(optionally substituted by one or more substituents selected from the group consisting of 
alkyl, aryl, aralkyl, halo, haloalkyi, -OR*. -C(0)0R'. .N(R')R*. and -C(0)N(R')R*). or 
heterocydylalkyl (optionally substituted by one or more substituents selected from the 
group consisting of alkyl. aryl, aralkyl, halo, haloalkyi, -OR*, -C(0)0R', -N(R')R^ and 
-C(0)N(R')R"); 
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or and R'^ together with the nitrog n to which they are attached form a AHieterocydic ring 
containing zero to three additional hetero atoms, vA\ere the AMiet rocydic ring is 
optionally substituted by one or more substituents selected from the group consisting of 
alkyi, aryl, aralkyi, amino, monoalkyiamino. dialkylamino, -OR*. -C(0)OR^ aminocarbonyl, 
monoallcylaminocart}onyl. and diaikyiaminocart}onyi; and 

each R^^ is independently alkyl, aryl, aralkyi, ^**^R*, -R**44(R^R®, cydoalkyl (optionally 

substituted by one or more substituents selected from the group consisting of alkyl, halo 
and -OR^. heterocyclyl (optionally substituted by alkyl, aryl, aralkyi. halo, haloalkyi, -OR*, 
-C(0)OR*. .N(R*)R® or <:(0)N(R*)R^, or heterocydylalkyl (opttonally substituted by one 
or more substituents selected from the group consisting of alkyl, aryl, aralkyi, halo, 
haloalkyi. -OR*. -C(0)OR*. -N(R*)R^ and -C(0)N(R*)R^, or 

both R^^s together with the nitrogen to which they are attached (and wherein the R® substituent is 
not present) form an aromatic W-heterocyclic ring containing zero to three additional 
hetero atoms, where the AWieterocylic ring is optionally substituted by one or more 
substituents selected from the group consisting of alkyl. aryl. aralkyi. -OR*, -C(0)0R^ 
-R'.C(0)0R*, .N(R*)R^ 4R'.N(R*)R*. -C(0)R*. -C(0HR'-0)rR* (where t is 1 to 6). and 
-(R**-0)rR* (where t is 1 to 6); and 

each R" is independently hydrogen, alkyl, aryl. aralkyi. cyano, -OR*. -R^-OR*. -C(0)OR*, 
.R'-C(0)OR*, -C(0)-N(R*)R*. or -R'<:(0)-N(R*)R^ 

65. The compound of Claim 64 selected from the group consisting of: 
A/-phenyl-2-[((3-chlorobenzoI6]thien-2-yl)cartx}nyt)aminoJ-5-methylbenzami^ 
/V-(pyridin-3-yl)-2-[((3-chlorobenzo[bJthien-2-yl)carbonyl)amino]-5-methylbenza 
W-(pyridin-2-yl)-2-[((3-chlorot«nzo[bJthien-2-yl)carbonyl)amino]-5-methylbenzami^ 
A/-(4-methoxyphenyI)-2-t((3-ch!orobenzoI6]thien-2-yI)carbonyl)aminop5-methyto 
A/-(3-fluorophenyl)-2-[((3-chlorobenzo[b]thien-2-yl)carbonyl)amino]-5-methylbenzamW 
A/-(4-chlorophenyl)-2-[((3-chlorobenzo[Z)]thien-2-yl)carbonyl)amino]-5-methy 
A^(4-bromophenyI)-2-[((3-chlorobenzo[6]thien-2-yl)carbonyl)amino]-5-methylbenzamid^ 
/V-(5-chloropyridin-2-yl)-2-[((3K*ilorobenzoI6]thien-2-yl)carbonyl)ami 
A/-(3-chlorophenyl)-2-[((3-chlorobenzoI6]thien-2-yl)carbonyl)aminol-5-methylbenzamide: 
A/-(3-methylphenyl)-2-K(3-chlorobenzoI6]thien-2-yl)carbonyl)amino]-5-methylb^ 
A/-(4-chIoro-2-methylphenyI)-2-[((3-chlorobenzo[/)Jthien-2-yOcarbonyl)amin^^^ 

methylbenzamide; 

/S/-(4-cyanophenyl)-2-[((3-chlorobenzo[<>]thien-2-yl)carbonyl)amino]-5-methy^ 
A/-(4-f!uorophenyl)-2-[((benzo[A]thien-2-yl)carbonyi)amino]-5-methylbenzamide; 
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A/-(4-fluoroph nyl)-2-[((3-methylbenzo[6]thien-2-yl)carbonyl)amin^^ 

A/-(4-chlorophenyO-2-[((3-methoxybenzo[f)]thien-2-yi)carbon 

/V-(4-fluorophenyl)-2-[((3-chlorobenzo[6]thierv2-yl)carb^ 

A/-(4-fluorophenyl)-2-I((3-chlorobenzo(6]thien-2-yl)carbonyl)^ 

A/-(4-bromophenyl)-2-[((3-chioroberuo[6]thierh2-yl)carbonyl)amino^ 

A/-phenyl-2-[((3-chlorobenzo[£>]thien-2-yl)carbonyl)amino]-3-methy^ 

A/-(4-fluorophenyl)-2-[((3-chloroberi2o[ft]thien-2-yl)carbonyl) 

yl)methylbenzamide; 
A/-(4K;hlorophenyI)-2-I((3-chloroberT2o[ft]thien-2-yl)cart)onyl)^ 

(trifluoromethyl)benzamide; 
A/-<4-fluorophenyl)-2-I((3-chlorobenzo[Z)]thien-2-yl)carbonyl)amino>^ 

(dimethyiamino)methylbenzamide; 
A/-(4-chlorophenyl)-2-[({3-chlorobenzoI/}]thien-2-yl)cart)onyl)amino]-5-{4^ 

yl)benzamide; 

A/-(4-fluorophenyl)-2-I((3-chloroben2oIib]thien-2-yl)carbonyl)amino]-5-(amino)m 

/V-{4-chlorophenyl)-2-[((3-chlorobenzo[6]thien-2-yl)carbonyl)amino]-5-hydroxyben^ 

A/-phenyl-2-[((3-chiorobenzo[/?]thien-2-yl)carbonyl)aminoH,5<iimethoxyben^^ 

A/-phenyl-2-[((3-chloroberuo[6]thien-2-yl)carbonyl)amino]-4.5-dihydroxyben^ 

A^(4-chlorophenyl)-2-[((3-chlorobenzo[b]thien-2-yl)carbonyl)amino]-5-^ 

W-(4-chlorophenyI}-2-I((3-chlorobenzoI6]thien«2-yl)carbonyl)amino]-3-chlorobera^ 

/V-phenyl-2-[((3-chlorobenzo[b]thien-2-yl)carbonyl)amino]-3-methoxyben2^ 

A/-phenyl-2-[((3-chloroben20[b]thien-2-yl)carbonyl)arnino]-3-hydroxybenzamide; 

A/-(4-chIorophenyl)-2-[((3-chlorobenzoI6]thien-2-yl)carbonyl)amino]-4-fluoro 

N-(4-chlorophenyl)-2-[((3H:hlorobenzo[6]thien-2-yl)carbonyl)aminoH^ 

A/-(4H:hlorophenyl)-2-[((3-chlorobenzoIb]thien-2-yl)carbonyl)ami 

A/-(4-chlorophenyl)-2-[((3-€*ilorobenzo[b]thien-2-yI)carbonyO 

A/-(4-chlorophenyl)-2-I((3Hdnlorobenzo[ftlthien-2-yl)c^ 

/V-(4-chlorophenyI)-2-[({3-chloroben20[51thien-2-yl)cait>on^ 

A/-<4-chlorophenyl)-2-[((3-chlorobenzo[fc]thien-2-yl)carbonyl)amm 

(ethoxycarbonyl)methoxybenzamide; 
W-(4-chlorophenyl)-2-[((3-chlorobenzo[6]thien-2-yl)caitonyl)a 
A/^(4-chlorophenyl)-2-[((3-chlorobenzo[61thien-2-yl)carbonyl)amino]^ 
N-(4<hlorophenyI)-2-[((3-chlorobenzoIb]thierh2-yl)carbonyl)amin^^ 
AW4-c*lorophenyl)-2-[((3-chlorobenzo[6]thierh2-yl)rail3 nzamide; 
/V-(4-chlorophenyl)-2-[((3-chloroben2oI61thieiv2-yl)ra^^ 
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chlorobenzamid ; 
A/^(4-chlorophenyl)-2-[((3-chloit)berTzo[5]thierV'2-yl)carbo^^^^ 

chlorobenzamide; 

AK4-chlorophenyl)-2-[((3-chiorobenzo[6]thien-2-yl)carbonyl)ami^^ 

A/-(4-chloropbenyl)-2-[((3-chlorobenzo[ib]thien-2-yl)carte 
'if 

chiorobenzamide; 
/V-(4*chlorophenyl)-2-[((3-chlorobenzo[b]thien-2-yl)c^ 

chlorobenzamide; 
A/-(4-chlorophenyl)-24((3-chloroben2o[6]thien-2-yl)«rbonyl) 

chlorobenzamide; 

A^(4-chlorophenylV2-[((3-chlorobenzo[fi]thien-2-yl)carbonyl)aminoH.^ 
W-(4-chlorophenyl)-2-(((3-chlorobenzo[fi]thien-2-yl)carbonyl)aminol-^ 

(dimethylamino)propylamino-5-fluorobenzamide; 
AK4-chlorophenyl)-2^((3-chlorobenzo[51thien-2-yl)carbonyl)aminoH-(4-methylpi 

5-fluorobenzamide; 
W-(4-chlorophenyl)-2-[((3-chlorobenzoI6]thien-2-yl)carbonyl)aminoJ-^ 

yl)propyI)amino)-5-fluorobenzamide; 
A^{4-chlorophenyl)-2-I((3-chloro-6-methylbenzo[b]thien-2-yl)carbonyl)aminoJ-5- 

chlorobenzamide; 

W-<4K:hlorophenyl)-2-[((3-methylbenzot5]thierv2-yl)carbonyl)amino]-5K*ilorobenzami 
A/-{4-dilorophenyl)-2-[((3-(dimethylamino)methylbenzo[6]thien-2-yl)carbonyl)amino]-5- 
chlorobenzamide; 

A/-(4-chlorophenyl)-2-[((3Krfiloro-6-(dimethylamino)methylbenzo[fc]thien-2-yl)^ 
chlorobenzamide; 

A^(4-chlorophenyl)-2-[((3-{4-methylpiperazin-1-yl)methylbenzoIdlthierv2^^^ 
chlorobenzamide; 

/V-(4-chlorophenyl)-2-[((3-chloro-6-(4-methylpiperazin-1-yl)methylbenzo[/)]* 

yl)carbonyl)amino]-5-chlorobenzamide; 
A^(4-chlorophenyl)-2-I{(3-chloro-6-(4-(carboxymethyl)piperazin-1-yl)methylbenzo[^^ 

yl)carbonyl)amjno]-5-chlorobenzamlde; 
A144-chlorophenyl)-2-l((3-chloro-6-((methoxycarbonyl)methytthio)methylbenzo[6^^ 

yl)carbonyl)amino]-5-chlorobenzamide; 
A^(4-chlorophenyl)-2H({3-<:hlorobenzoIb]thien-2-yl)carbonyI)amino]-5^l^ 
A/-(5<hloropyrid!n-2-yl)-2-[((4-({4-methylplperazin-1-yI)methyl)-3^ 

yl}carbonyl)amino]-3-chloro-5-(N'-methyl-Ar'-(ethoxycarbonyl)m thylamlno)benzamide; 
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N-(j5-chloropyridirv-2-yl)-2-(((4-(/V'-methyI-WH^^^^^ 

yl)carbonyl)aminol-3-chloix>-5KW4Tiethyl-A/-(ethoxy(Xirto 

/V-phenyl-2-I((3-chlorobenzo[6]thierh2-yl)carbonyl)amino]-5-hdyro 

dimethylethyl)carbonyl)oxybenzamtde; and 
A/-(4-chlorophenyl)-2-((3HTiethylbenzo[61thien-2yl)methyl)amm 

66. A pharmaceutical composition useful in treating a human having a disease-state 
characterized by thrombotic activity, which composition comprises a therapeutically effective 
amount of a compound of formula (III): 




wherein 
m is 1 to 3; 
n is 1 to 5; 

is an aryl or a heterocyclic ring substituted by and one or more 
groups; 

(R')n 

is an aryl or a heterocyclic ring substituted by one or more groups; 

D and E are independently a linker selected from the group consisting of -N(RVC(X)-; 

-R'-N(R').C(X)-; -N(R*)-C(X)-R'-; -R'-N(RVC(X).R'- ; .N(R^(0)p-; -R'-N(RVS(0)p.; 
.N(R^-S(0)p-R*- ; and -R*-N(R*)-S(0)p-R'*- (where p is 0 to 2; X is oxygen, sulfur or Hj) 
where D and E can be attached to the B ring having the R^ and R^ substituents by either 
terminus of the linker; 

each R^ is independently hydrogen, alkyl. aryl, aralkyi, halo, haloalkyl. cyano, -OR*. -S(0)p-R^ 
(where p is 0 to 2). -C(0)OR^ -C(0)N(R')R^ -N(R'^R', -0-C(0)R'. 
-N(R^-CH(R^VC(0)OR^ heterocyclyl (optionally substituted by alkyl, aryl. aralkyi. halo, 
haloslky!. cxc. -CR^ C(0)OR^ -N^R^^R^ or-C(0)N(R*)R^) or hetfirocydylalkyi (optionally 
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substituted by alkyi, aiyl, aralkyl. halo, haloalkyl. oxo. -OR*. -C(0)OR^ -H{R^R^ or 
-C(0)N(R*)R^: 

is hydrogen, alkyl. aryl, aralkyl. halo, haloalkyl, cyano. •0R^ -S(0)p-R^ (where p is 0 to 2). 
-C(0)OR'. -C(0)N{R^R'. -N(R^*^R". ^')H-N(R'°)R". -C(R')H-R'-N(R^")R". 
-C(R')H-0R', -C(R^)H-R'-0R*. -C(R')H-S(0)p-R' (where p Is 0 to 2), -C(R^)H-R»^(0)p-R' 
(where p is 0 to 2), -0-R'-S(0)p-R' (where p Is 0 to 2), -C(R')H.N(R')R*, 
-C(R')H-R'-N(R')R', •0-R'-CH(OH)-CHrN(R'')R". 0-R'-N(R^")R". -0-R'-0-C(0)R'. 
-0-R'-CH(0H)-CHrOR', -0-(R'-0)rR* (where t Is 1 to 6). -0-(R'0)rR" (where t is 1 to 
6), -0-R'-C(0)R'. -0-R'-C(0)R", -0-R'-C(0)0R'. -N(RVR'-N(R'")R". 
-S(0)p-R'-N(R')R' (where p Is 0 to 2). -S(0)p.R'-C(0)OR' (where p is 0 to 2). or 

-n(r')-ch(r")-C(0)OR': 
R' is aryl or heterocydyt both substituted by one or more R^ sut)stltuents independently selected 
from the group consisting of hydrogen, alkyl. halo, formyl. acetyl, cyano. -R*-CN. 

-n(r^")r". -r'-n(r''^r". -r'-n*(r')(r%. -c(0)or'. -r'-c(0)or'. -or*. -R'-OR*. 

-C(R^)H-0-R". -S(0)p-R" (where p is 0 to 2). -R'-S(0)p-R" (where p is 0 to 2). 
-S(0)p-N(R*)R^ (where p is 0 to 2). -C(0)N(R*)R^ -R''-C(0)N(R'^R^ -N(R^HR^-0)rR* 
(where t is 1 to 6). -R*'-N(R*HR''-0)rR'' (where t is 1 to 6). -R'-0-(R''-0)rR* (where t is 1 
to 6), -0-R'-CH(OH)-CHrOR*. -C(R^)H-0-R'-CH(0H)-CH2-0R*, 
-C(R')H-N(R')-R'-{CH(0H)]rCH2-0R' (where t is 1 to 6). -C(R')H-N(R')-S(0)rN(R^°)R", 
.C(R')H-N(R")-C(NR")-N(R'*^R", -C(R')H-N(R'°).C(NR")-R". -C(NR'VN(R')R'. 
-C(R')H-C(NR")-N(R')R", -C(R')H-0-N(R^R*. heterocydyl (wherein the heterocydyl 
radical Is rrat attached to the rest of the molecule through a nitrogen atom and is optionally 
substituted by alkyl. aryl, aralkyl. halo, haloalkyl, oxo. •0R^ -C(0)OR^ -N(R^R' or 
-C(0)N(R^R^. and heterocydyialkyl (wherein the heterocydyl racfical is not attached to 
the alkyl radical through a nitrogen ring and is optionally subsfituted by one or more 
substituents selected from the group consisting of alkyl, aryl, aralkyl. halo, haloall^. oxo, 
-OR', -C(0)0R'. -N(R')R' and -C(0)N(R')R'); 

each R* is independently hydrogen, alkyl, halo, haloalkyl, ^no. nitro, -0R^ -C(0)0R', •M(R^R', 
-C(0)N(R^R«, or-R'-N(R')R"; 

each R* and R' is independently hydrogen, alkyl, ar^ or aralkyl; 

each R^ is independently hydrogen or alkyl; 

each R^ is independently a straight or brandied alkylerte. alkylklene or alkylidyne chain; 
each R^ is independently alkyl, aiyl or aralkyl; 

each R^° and R" is independently hydrogen, alkyl, hatoalkyi, aryl, aralkyl, fonnyl, cyano, -R^-CN. 
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OR^ -R^-OR®. -S(0)p-R'*^ (where p Is 0 to 2). -R**-S(0)p.R'^ (where p Is 0 to 2), -N(R^R^ 
-R''-N(R^R®, -R*-C(0)OR^ -C(0)-R^^ -C(0)NH2. -R**-C(0)NH2. -C(S)NH2. ^0)-S-R^ 
-C(0)-N(R^R^^ -R**-C(0)-N{R^R^5, -C(S)-N(R^R'^ .R'4J(RVC(0)H. -R®.N(R'>C(0)R'^ 
-C(0)O.R''-N(R')R^ -C(N(R^rVC(R'**)R'^ -R®-N(RVP(0)(0R®)2. cycloalkyi (optionally 
substituted by one or more substituents selected from the group con^sting of ailcyl, halo 
and -OR^. heterocydyt (optionally substituted by alkyt, aryl, aralkyi, halo, haloalkyl. oxo, 
-0R^ -R'.OR^ -C(0)OR^ -S(0)p-R*^ (where p is 0 to 2), -R®-S(0)p-R^ (where p is 0 to 2). 
-N(R*)R® or -C(0)N(R*)R^), or heterocydylalkyl (optionally substituted by one or more 
substituents selected from the group consisting of alkyl, aryl, aralkyi, halo, haloalkyl, oxo, 
-OR^ -R'.OR^ -C(0)OR', -S(0)p-R^ (where p is 0 to 2). -R®-S(0)p-R^ (where p is 0 to 2), 
-N(R*)R^ and -C(0)N(R^R^; 

or R^° and R^^ together with the nitrogen to which they are attached fomi a AMieterocydic ring 

containing zero to three additional hetero atoms, where the Af-heterocylic ring is optk>nally 
substituted by one or more substituents selected from the group consisting of alkyi, halo, 
haloalkyl, aryl, aralkyi, oxo. nitro, cyano, -R^-CN. =N(R^^). -OR^ -C(0)OR^ -R®-C(0)OR^ 
-N(R')R', .R'.N(R')R^ -C(0)N(R^R'. .R^-C(0)N(R^R^ -N(R^N(R^R'. -C(0)R^ 
-C(0)-(R®-0)rR* (where t is 1 to 6), -S(0)p-R^ (where p is 0 to 2), -R®'^(0)p-R^ (where p is 
0 to 2), -(R®-0)rR^ (where t is 1 to 6). and heterocyclyl (optionally substituted by one or 
more substituents selected from the group consisting of alkyI, aryl. aralkyi, halo, haloalkyl, 
-OR', -C(0)OR', -N(R')R^ and -C(0)N(R^R^): 

R^^ is a side chain of an a-amino acid; 

each R'^ is independentiy alkyI, cycloalkyi, haloalkyl. aryl. aralkyi, -R^-0-C(O)-R^ -R®-OR^ 

-N(R')R®, -R®-N(R^R®, -R®•C(0)OR^ heterocyclyl (optionally substituted by one or more 
substituents selected from the group consisting of alkyI, aryl, aralkyi, halo, haloalkyl, -OR^ 
-R^-OR^ -C(0)OR^ -N(R^R^ and -C(0)N(R^R^), or heterocydylalkyl (optionally 
substituted by one or more substituents selected from the group consisting of alkyI, aryl, 
aralkyi. halo, haloalkyl, OR', -R®-0R'. -C(0)OR^ -N(R^R^ and -C(0)N(R^R^; 

or R' and R^^ together with the nitrogen to which they are attached form a A/-heterocydic ring 
containing zero to three additional hetero atoms, where the A/-heterocyclic ring is 
optionally substituted by one or more substituents selected from the group consisting of 
alkyl, aryl, aralkyi, amino, monoalkytamino, dialkylamino, OR^. -C(0)0R', aminocariDonyl, 
monoalkylaminocarbonyl, and dialkylaminocarbonyl; 

each R^® is independently alkyl, aryl, aralkyi. -R^-OR^ -R®-N(R^R^. cydoalkyi (optionally 

Substituted by ens or rr.ore substituents selected from the group consisting of alkyl. halo 
and -OR^. heterocydyl (optionally substituted by alkyl, aryl, aralkyi, halo, haloalkyl, -0R^ 
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-C(0)OR^ -N(R*)R® or -C(0)N(R^R'^, or heterocydylalkyl (optionally substituted by one 
or more substituents selected from the group consisting of alkyi, aryl, aralkyi, halo, 
haloalkyl, OR^ .C(0)OR^ -N(R^R*^ and .C(0)N(R^R^: or 

both R^^s together with the nitrc^en to which they are attached (and wherein the R^ substituent is 
not present) form an aromatic Af-heterocydic ring containing zero to three additional 
hetero atoms, where the A^heterocylic ring is optionally substituted by one or more 
substituents selected from the group consisting of alkyl, aryl, aralkyi, -OR^ -R^-OR*. 
-C(0)OR^ -R'*.C(0)OR^ ^J(R^R^ .R^.N(R^R^ .C(0)R^ .C(OHR'.0)rR* (where t is 1 to 
6). and .(R'^-0)rR® (where t is 1 to 6); 

each R^^ is independently hydrogen, alkyl. aryl. aralkyi. cyano. -OR*, 4R'-0R*. -C(0)0R*. 
-R*'.C(0)OR^ -C(OHM(R^R^or•R*.C(0).N(R*)R^ 

R^^ is hydrogen, alkyl, aryl, aralkyi, cyano. -C(0)OR^ or-N02; and 

each R'^ is cydoalkyl. haloalkyl. -R'^OR'. .R'-N{R')R^ .R*'-C(0)OR*, .R®.C(0)N(R^R^ 

heterocydyl (optionally substituted by alkyl, aryl. aralkyi. halo, haloalkyl, -OR^ -C(0)OR^ 
.N(R^R^ or -C(0)N(R^R®). or heterocydylalkyl (optionally substituted by one or more 
substituents selected from the group consisting of alkyl. aryl, aralkyi, halo, haloalkyl. -OR^ 
-C(0)OR^ .N(R^R^ and -C(0)N(R^R®): 

as a single stereoisomer or a mixture thereof; or a phamiaceutically acceptable salt thereof, and 

a i^armaceutically acceptable exdpient. 

67. The pharmaceutical composition of Claim 66 wherein the composition comprises 
a therapeutically effective amount of a compound of formula (I): 



A is =CH- or=N.: 
m is 1 to 3; 
n is 1 to 4; 

D is -N{R^)-C(Z)- or -N(R^-S(0)p- (where p is 0 to 2; Z is oxygen, sulfur or H2; and the nitrogen 
atom is directly bonded to the phenyl ring having the R^ and R^ substituents); 
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E is -C(Z)-N(RV or -S(0)p-N(R^ (where p is 0 to 2; Z is oxygen, sulfur or H2; and the nitrogen 
atom can be lx>nded to the phenyl ring having th and the R^ substituents or to the 
aromatic ring having the R^ substituent); 

each R^ is independently hydrogen, alkyi, aryl, aralkyi, halo, haloalkyl, cyano, -OR^, -S(0)p-R^ 
(where p is 0 to 2). -C(0)OR^ -C(0)N(R^R®. -N(R^R^ -0-C(0)R*. or 
-N(R^.CH(R'^)-C(0)OR^ 

or two adjacent R^*s together with the carbons to which they are attached form a heterocyclic ring 
fused to the phenyl ring wherein the heterocyclic ring is optionally substituted by one or 
more substituents selected from the group consisting of alkyl, aryl and aralkyi; 

R^ is hydrogen, alkyl, aryl, aralkyi, halo, haloalkyl. cyano, -OR^ -S(0)p-R® (where p is 0 to 2). 
-C(0)OR^ .C(0)N(R')R'. -N(R'°)R'\ -C(R^)H.N(R'°)R'\ -C(R^)H-R®.N(R'^)R'\ 
-C(R^)H-0R'. -C(R^)H-R°-OR^ -C(R^)H-S(0)p-R® (where p is 0 to 2), -C{R^)H-R®-S(0)p-R® 
(where p is 0 to 2). -0-R®-S(0)p-R^ (where p is 0 to 2), -C(R^)H-N(R^R^ 
-C(R^)H-R'-N(R^R^ -0-R^-CH(OH)-CHrN(R'^R'\ -0-R®-N(R'^R'\ -0-R^-O.C(0)R^ 
.0-R®-CH(0H)-CH2-0R^ 0.(R®-0)rR^ (where t is 1 to 6). -CKR^-0)rR'® (where t is 1 to 
6). -0-R'-C(0)R', -0-R'•C(0)R^^ -0-R®-C(0)OR^ -N(RVR'-N(R'^R'\ 
-S(0)p-R'-N(R^)R^ (where p is 0 to 2), -S(0)p-R*^-C(0)OR* (where p is 0 to 2), or 
-N(RVCH(R^VC(0)0R*; 

R^ is a radical of formula (i): 



R'^ is hydrogen, alkyl, halo, haloalkyl, -N(R^R®. -C(R^)H-N(R^R^ -OR^ -R^-OR^ 

-S(0)p-R®-N(R*)R^ (where p is 0 to 2) or heterocydylalkyl (where the heterocyclic 
ring is optionally substituted by one or more substituents selected from the group 
consisting of alkyl, halo, aralkyi, nitro and cyano); and 

each R^^ is independently hydrogen, alkyl, halo, formyl, acetyl, cyano, -R®-CN, -N(R^^R", 

-C(R^)H-N(R'^R'\ -C(R^)H-R^-N(R'*^R^\ -C(R^)H-N®(RW*)2. 
.C(R^)H.R^-N (R^)(R'^2. -C(0)OR^ -C(R')H-C(0)0R'. -C(R^)H-R^-C(0)0R', 




where: 



r is 1 or 2; 
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OR^ -C{R^)H-OR^ -C(R^)H.R**-OR*. ^(R^)H-0-R'^ ^(0)p-R'® (where p is 0 to 
2), -C{R^)H-S(0)p-R^^ (where p is 0 to 2), -C(R^)H-R®-S(0)p-R^^ (where p is 0 to 2). 
-S(0)p-N(R^R^where p is 0 to 2), ^(0)N(R^R^ -C(R^)H-C(0)N(R^R^ 
^(R^)H-R*<:(0)N(R^R^ -C(R^)H-N(R^-(R®-0)rR' (where t is 1 to 6), 
-C(R^)H4?*-N(R^®-0)rR* (where t is 1 to 6), -C(R^)H-CHR'-0)rR* (where t is 1 
to 6). ^(R^)H-R'^R^-0)rR' (where t is 1 to 6). ^R'-CH(OH)-CHrOR*. 
-C(R^)H-0-R*-CH(OH)-CHrOR^ -C(R^)H4M(RVRMCH(OH)lrCHrOR* (where t is 
1 to 6). -C(R')H.N(R^-S(0)z-N(R'^R". -C(R^)H-N(R' VC(NR'>N(R' V. 
-C(R')H-N(R' VC{NR'Vr'^ -C(NR'^)-N(R*)R^ -C(R^)H-C(NR").N(R^R'. 
-C(R^)H-ON(R^R®, heterocyclyl (wherein the heterocydyl radical is not attached 
to the radical of formula (i) through a nitrogen atom and is optionally substituted by 
alkyl. aryl. aralkyi, halo, haloalkyl. oxo. -0R^ -C(0)OR^ -N(R^R^ or 
-C(0)N(R*)R®), or heterocyclylalkyi (wherein the heterocyclyl radical is not 
attached to the alkyl radical through a nitrogen atom and is optionally substituted 
by one or more substituents selected from the group consisting of alkyl. aryl. 
aralkyi, halo, haloalkyi, oxo. -OR^ -C(0)OR^ -N(R^R^and -C(0)N(RW: 



where v is 1 to 4; 

R^^ is as defined above for formula (i); and 

R^^ is as defined above for formula fi); 
each R^ is independently hydrogen, alkyl. halo, haloalkyi, cyano, nitro. -0R^ -C(0)OR^ •N(R^R®, 

-C(0)N{R*)R^ or-R*.N(R')R^ 
R^ and R° are each independently hydrogen, alkyl, aryl or aralkyi; 
each R^ is independently hydrogen or alkyl; 

each R^ is independently a straight or branched alkylene, alkylidene or alkylidyne chain; 
each R^ is independently alkyl. aryl or aralkyi; 

R^*^ and R^^ are each independently hydrogen, alkyl, haloalkyi, aryl. aralkyi. formyl. cyano, -R®-CN, 



or R^ is a radical of the fonmula (n): 
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-OR*. -R*OR^ -S(0)p-R^* (where p is 0 to 2). -R**-S(0)p-R^* (where p is 0 to 2), -N(R®)R®, 
-R'-N(R®)R^ -R*-C(0)OR*. -C(0)-R'^ -C(0)NH2. -R*^-C(0)NH2. -C(S)NH2. -C(0)-S-R*, 
-C(0)-N(R')R'*, -R'-C(0)-N(R^R^', -C(S)-N(R^R'^ -R*-N(RVC(0)H. -R'-N(RVC(0)R'^ 
.C(0)OR*^-N(R^R^ -C(N(R*)R^=C(R^*^R^^ -R^.N(R^-P(0)(0R')2, cydoalkyl (optionally 
substituted by one or more substttuents selected from the group consisting of alkyl, halo 
and -OR^, heterocyclyl (optionally substituted by alkyl, aryl, aralkyi, halo, haloalkyi, oxo, 
-OR*. -R^-OR*. -C(0)OR*, -S(0)p-R** (where p Is 0 to 2). -R®-S(0)p-R® (where p is 0 to 2). 
-N(R*)R® or -C(0)N(R*)R®). or heterocydylalkyi (optionally substituted by one or more 
substituents selected from the group consisting of alkyl. aryl, aralkyi, halo, haloalkyi. oxo. 
-OR*. -R*^-0R*, -C(0)OR^ -S{0)p-R® (where p is 0 to 2). -R®-S(0)p-R^ (where p is 0 to 2). 
-N(R*)R® and -C(0)N(R*)R^; 

or R^^ and R^^ together with the nitrogen to which they are attached fonn a A^heterocydic ring 

containing zero to three additional hetero atoms, where the Af-heterocylic ring is optionally 
substituted by one or more substituents selected from the group consisting of alkyl, halo, 
haloalkyi. aryl. aralkyi, oxo, nitro, cyano, -R®-CN. =N(R'^). -OR*. .C(0)OR*. -R®-C(0)OR*. 
4^(R*)R*. -R'-N(R*)R*. -C(0)N(R*)R^ -R'-C(0)N(R*)R'. -N(R*)-N(R*)R', -C(0)R*. 
-C(0)-(R®-0)rR* (where t is 1 to 6). -S(0)p-R® (where p is 0 to 2), -R®-S(0)p-R^ (where p is 
0 to 2). -(R*-0)rR^ (where t is 1 to 6). and heterocydyl (optionally substituted by one or 
more substituents selected from the group consisting of alkyl, aryl, aralkyi. halo, haloalkyi, 
•OR*. -C(0)OR*, -N(R*)R*. and .C(0)N(R*)R*); 

R^^ is a skie chain of an a-amino add; 

each R'* is independently alkyl, cydoalkyl, haloalkyi. aryl. aralkyi. -R®-0-C(0VR*. -R*-OR*. 

-N(R*)R*, -R®-N(R*)R*, -R^-C(0)OR*. heterocydyl (optionally substituted by one or more 
substituents selected from the group consisting of alkyl. aryl. aralkyi. halo, haloalkyi, -OR*. 
.R*.OR*. -C(0)OR*. -N(R*)R^ and •C(0)N(R*)R*). or heterocydylalkyi (optionally 
substituted by one or more substituents selected from the group consisting of alkyl, aryl, 
aralkyi, halo, haloalkyi. -OR*, -R®-OR*, -C(0)OR*. -N(R*)R*. and .C(0)N(R*)R*); 

or R^ and R^* together with the nitrogen to which they are attached fonn a AHieterocydic ring 
containing zero to three additional hetero atoms, where the W-heterocydic ring is 
optionally substituted by one or more substituents selected from the group consisting of 
alkyl, aryl. aralkyi, amino, monoalkylamino. dialkylamino. -OR*. -C(0)OR*, aminocarbonyl, 
monoalkylaminocarbonyl. and dialkylaminocartwnyl; 

each R^® is independently alkyl. aryl, aralkyi. -R^'-OR*. -R'-N(R*)R*. cydoalkyl (optionally 

cubstH'jted by one or more substituents selected from the group consisting of alkyl. halo 
and -OR*), h terocydyl (optionally substituted by alkyl. aryl, aralkyi, halo, haloalkyi. -OR^ 
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-C(0)OR^ 4M(Ff)R^ or -C(0)N(R^R^. or heterocydylalkyl (optionally substituted by one 
or more substituents selected from the group consisting of alkyi, aryl, aralkyi, toio, 
haloalkyi, OR^ .C(0)OR^ -N(R^R® and -C(0)N(R^R^; or 

both R^^s together witii the nitrogen to which tiiey are attached (and wherein the R^ substituent is 
not present) form an aromatic AA-heterocyciic ring containing zero to tiiree additional 
hetero atoms, where the AMieterocytic ring is optionally substituted by one or more 
substituents selected from the group consisting of alkyl. aryl. aralkyi, -OR^ -C(0)OR^, 
-R*'-C(0)OR^ .N(R^R^ -R*^4^I(R^R^ -C(0)R'. -0(0)^^0)^^^ (where t is 1 to 6), and 
-(R'^-OVR* (where t is 1 to 6); 

each R^^ is independently hydrogen, alkyl. aryl, aralkyi, cyano, -OR*, -R®-OR^ -C(0)OR*, 
-R*^-C(0)OR^ or -R®-C(0)-N(R^R®; 

R^® is hydrogen, alkyl, aryl, aralkyi. cyano, -C(0)OR*, or-N02; and 

each R'^ is cycloalkyl. haloalkyi. -R'-OR'. -R'.N(R^R^ -R^-C(0)OR^ -R^-C(0)N(R^R^ 

heterocyclyl (optionally substituted by alkyl, aryl, aralkyi. halo, haloalkyi. -OR^ -C(0)OR^ 
-N{R^R® or -C(0)N(R^R®). or heterocydylalkyl (optionally substituted by one or more 
substituents selected from the group consisting of alkyl, aryl, aralkyi. halo, haloalkyi. -OR^. 
-C(0)OR^ -N(R^R® and -C{0)N(R^R^); 

as a single stereoisomer or a mixture thereof; or a pharmaceutically acceptable saK tiiereof; and 

a pharmaceutically acceptable excipient. 

68. A method of treating a human having a disease-state characterized by thrombotic 
activity, which method comprises administering to a human in need thereof a therapeutically 
effective amount of a compound of formula (III): 




wherein 



m is 1 to 3; 
n is 1 to 5; 
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(R')m 




is an aryl or a het rocyclic ring substituted by and one or more R 



groups; 



is an aryl or a heterocyclic ring substituted by one or more ft groups; 



D and E are independently a linker selected from tlie group consisting of •N(R')-C(X)-; 

-R»-N(R'>C(X)-: -N(R«K(X)-R"-; -R'-N{RVC(X).R»- : -N(R^(0)p-: .R«-N(R«)-S(0)p.: 
-N(R')-S(0)p-R'- : and -R''-N(R^-S(0)p-R"- (where p is 0 to 2; X is oxygen, sulfur or Hz) 
where D and E can be attached to the B ring having the R^ and R^ substituents by either 
terminus of the linker; 

each R^ is independently hydrogen, alkyl, aryl, aralkyi, halo, haloalkyl. cyano, -OR^, -S(0)p-R^ 
(where p is 0 to 2), -C(0)OR', -C(0)N(R'^R*. -N(R*)R^ -0-C(0)R'. 
-N(R'>-CH(R")-C(OpR*. heterocydyl (optionaHy substituted by alkyl, aryl. aralkyi. halo, 
haloalkyl, oxo, -0R^ -C(0)OR*, -N(R^R'^ or-C(0)N(R')R^ or heterocydylalkyl (optionally 
substituted by alkyl, aryl. aralkyi, halo, hatoalkyi, oxo, -OR*, -C(0)OR*, -N(R'^R' or 
-C(O)N(R'0R'); 

R^ is hydrogen, alkyl, aryl, aralkyi. halo, haloalkyl, cyano, -OR*, -S(0)p-R® (where p is 0 to 2), 
-C(0)OR^ -C(0)N(R'^R^ -N(R'°)R". -C(R^)H-N(R'°)R". -C(R^)H-R''-N(R'°)R". 
-C(R^)H-OR^ -C(R^)H-R'-0R*. -C(R')H-S(0)p-R' (where p is 0 to 2). -C(R^)H-R'.S(0)p-R' 
(where p is 0 to 2). -0-R'-S(0)p-R^ (where p is 0 to 2). -C(R^)H-N(R')R^ 
-C(R^)H-R''-N(R*)R^ -0-R'-CH(0H)-CH2-N(R^"^R", -0-R^-N(R''^R", -0-R^-0-C(0)R*. 
-0-R®-CH(OH)-CHrOR^ -0-(R'-0)rR' (where t is 1 to 6). -0-(R'-0)rR" (where t is 1 to 
6), .0-R*-C(0)R^ -0-R''-C(0)R^', -0-R'.C(0)0R'. -N(R')-R*-N(R'°)R^'. 
-S(0)p-R*'-N(R^R^ (where p is 0 to 2), -S(0)p-R''-C(0)OR* (where p is 0 to 2), or 
-N(R'>CH(R")-C(0)0R'; 

R^ is aryl or heterocydyl both sut>stituted by one or more R^^ sutistituents independently selected 
from the group consisting of hydrogen, alkyl, halo, formyl, acetyl, cyano, -R"-CN, 

-N(R'°)R", -R''-N(R'°)R", -R'-N®(R'^(R%, -C(0)OR^ -R*-C(0)OR^ -OR*. -R*-OR*. 

-C(R')H-0-R", .S(0)p-R" (where p is 0 to 2), -R'-S(0)p-R" (where p is 0 to 2), 
-S(0)p-N(R')R^ (where p is 0 to 2), -C(0)N(R')R'. -R•-C(0)N(R*)R^ -N(R'HR'-0)rR' 
(where t is 1 to 6), -R''-N(R'>(R'-0)rR' (where t is 1 to 6), -R'-0-(R'-0)rR' (where t is 1 
to 6), -0-R"-Cn(Cn)-Cr;2-GR*, -C(R^)i !-C-r;''-CH(CH)-CH2-CP.'. 
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-C(R')H-N(R'>R'-ICH(OH)JrCHrOR' (where t is 1 to 6), -C(R')h4-N(R')-S(0)2-N(R">)R". 
-C(R')H-N(R^'VC(NR''>N(R'»)R^\ -C(R')H-N(R'°H^NR").R". -C(NR")-N(R'^R«. 
-C(R')H-C(NR")-N{R')R^ -C(R')H-0.N(R')R«, heterocydyi (wherein the heterocydyl 
radical is not attached to the rest of the molecule through a nitrogen atom and is optionally 
substituted by alkyl. aryl. aralkyi, halo, haloalkyl. oxo. -OR*. -C(0)0R'. -N(R')R'' or 
-C(0)N(R')R"»), and hetenocydylalkyl (wherein the heterocydyl radical is not attached to 
the alkyl radical through a nitrogen ring and is optionally substituted by one or more 
substituents setected from the group consisting of alkyl, aryl, aralkyi, halo, hatoalkyi, oxo. 
-OR*. -C(0)OR'. -N(R')R« and -C(0)N(R»)R"»); 

each R* is independently hydrogen, alkyl, halo, haloalkyl, cyano, nitro, -OR*. -C(0)OR*, -N(R')R'. 
-C(0)N(R*)R^ or-R«-N(R')R*; 

each R* and R® is independently hydrogen, alkyl. aryl or aralkyi; 

each R^ is independently hydrogen or alkyl; 

each R' is independently a straight or brandied alkylene, alkylidene or alkylidyne chain; 
each R' is independently alkyl, aryl or aralkyi; 

each R" and R" is independently hydrogen, alkyl. haloalkyl. aryl, aralkyi. fonnyl. cyano. -R'-CN. 
-OR'. -R«-OR*. -S(0)p-R'* (where p is 0 to 2). -R«-S(0)p-R" (where p is 0 to 2). -N(R')R^ 
-R'-N(R*)R^ -R«-C(0)0R». -C(0)-R«. -C(0)NH2. -R«-C(0)NH2. -C(S)NH2. -C(0)-S-R«. 
-C(0)-N(R*)R«. -R''-C(0)-N(R*)R«, -C(S)-N(R')R«. -R«-N(RVC(0)H. -R*-N(R«K(0)R«. 
-C(0)0-R'-N(R^R«. -C(N(R*)R^=C(R^«)R'". -R'-N(RVP(0)(OR«)2. cycloalkyi (optionally 
substituted by one or more substituents selected from the group consisting of alkyl, halo 
and -OR*), heterocydyl (optionally substituted by alkyl. aryl. aralkyi. halo, haloalkyl. oxo. 
-OR^ -R*-OR*. -C(0)0R*. -S(0)p-R^ (where p is 0 to 2). -R'-S(0)p-R' (where p is 0 to 2). 
-N(R')R® or -C(0)N(R^R^. or heterocyclylalkyi (optionally substituted by one or more 
substituents seleded from the group consisting of alkyl. aryl. aralkyi. halo, haloalkyl. oxo. 
-OR*. -R"-OR*. -C(0)OR*. -S(0)p-R' (where p is 0 to 2). -R*-S(0)p-R' (where p is 0 to 2). 
-N(R*)R^ and -C(0)N(R*)R'*); 

or R'' and R" together with the nitrogen to which they are attached fomi a A/'-heterocydic ring 
containing zero to three adcRtional hetero atoms, where the AWieterocylic ring is optionally 
substituted by one or more substituents seleded from the group consisting of alkyl. halo, 
haloalkyl. aryl, aralkyi, oxo, nitro, cyano. -R'-CN, =N(R"). -OR*. -C(0)0R*. -R''-C(0)0R*. 
-N(R*)R^ -R*-N(R*)R*, -C(0)N(R*)R*, -R*-C(0)N(R*)R^ -N(R*)-N(R*)R*, -C(0)R*. 
-C(0)-(R''-0)rR* (where t is 1 to 6). -S(0)p-R'' (where p is 0 to 2), -R'-S(0)p-R' (where p is 
0 to 2). -(R"-0)rR* (where t is 1 to 6). and heterocydyl (optionally substituted by one or 
more substitoents s leded from the group consisting of alkyl. aryl. aralkyi. halo, haloalkyl. 
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-0R^ .C(0)OR^ -N(R'*)R«. and -C(0)N(R 
R^^ is a side chain of an a-amino add; 

each R^*^ rs independently alkyl. cydoalkyl, haloalkyi, aryl. aralkyl. -R**-CW;(0)-R^ -R^^R^ 

-N{R^R^ ^R**-N(R^R^ .R''-C(0)OR^ heterocydyl (optionally substitLfted by one or more 
substituents selected from the group consisting of alkyi, aryl. aralkyl. halo, haloalkyi. -0R^ 
-R**-OR^ -C(0)OR^ -N(R^R^ and -C{0)N(R^R^. or heterocyclylalkyi (optionally 
substituted by one or more substituents seleded from the group consisting of alkyl. aryl, 
aralkyl. halo, haloalkyi, OR^ .R'*.OR^ -C(0)OR^ -N(R^R^ and -C(0)N(R^R*^; 

or R* and R^® together with the nitrogen to which they are attached fonn a /V-heterocydic ring 
containing zero to three additional hetero atoms, where the AMieterocydic ring is 
optionally substituted by one or more substituents selected from the group consisting of 
alkyl. aryl. aralkyl. amino, monoalkylamino. dialkylamino. 0R^ -C(0)OR*. aminocarbonyl. 
monoalkylaminocarbonyl. and dialkylaminocarbonyl; 

each R^^ is independently alkyl. aryl. aralkyl, -R®-OR^ -R'.N(R^R^ cydoalkyl (optionally 

substituted by one or more substituents selected from the group consisting of alkyl, halo 
and -OR^), heterocydyl (optionally substituted by alkyl. aryl. aralkyl. halo, haloalkyi. -OR^ 
-C(0)OR^ -N(R®)R® br-C(0)N(R^R^. or heterocydylalkyl (optionally substituted by one 
or more substituents selected from the group consisting of alkyl, aryl, aralkyl, hato, 
haloalkyi. -OR^ -C(0)OR^ -N(R^R^ and -C(0)N(R^R^; or 

both R^^s together with the nitrogen to which they are attached (and wherein the R^ substituent is . 
not present) fomn an aromatic A/-heterocydic ring containing zero to three additional 
hetero atoms, where the A/-heterocylic ring is optionally substituted by one or more 
substituents selected from the group consisting of alkyl, aryl. aralkyl. -OR^ -R°-OR^ 
-C(0)OR'. .R'-C(0)0R', -N(R^R^ .R'.N(R')R^ -C(0)R^ -C(0HR'O)rR^ (where t is 1 to 
6). and -(R«.0)rR^ (where t is 1 to 6); 

each R^^ is Independently hydrogen, alkyl. aryl. aralkyl, cyano, -OR^ -R®-OR^ -C(0)OR^ 
-R'-C(0)OR^ -C(O^N(R^R^ or .R®-C(0).N(R*)R^; 

R^® is hydrogen, alkyl, aryl. aralkyl. cyano. -C(0)OR^ or-NOj; and 

each R'® is cydoalkyl. haloalkyi. -R®-OR^ -R®^N(R^R^ -R^-C(0)OR'. -R®-C(0)N(R^)R^ 

heterocydyl (optionally substituted by alkyl. aryl. aralkyl. halo, haloalkyi. -0R^ -C(0)OR^ 
-N(R*)R® or -C(0)N(R^R®). or heterocydylalkyl (optionally substituted by one or more 
substituents selected from the group consisting of alkyl, aryl, aralkyl. halo, haloalkyi, -0R^ 
-C(0)OR^ -N(R^R^ and -C(0)N(R^R®); 

as a single stereoisomer or a mixture thereof; or a phamiaceutically acceptable salt thereof. 
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69. Th mettwd Of Claim 68 wherein the method comprises administering to a hum 
in need thereof a therapeutically effective amount of a compound of fbnnula (I): 



D is -N(R»)-C(Z)- or -N(R')-S(0)p- (where p is 0 to 2; 2 is oxygen, sulfur or Hz: and the nitrogen 

atom is directly bonded to the phenyl ring having the and R^ sutstituents): 
E is -C(Z)-N(RV or -S(0)p-N(R')- (where p is 0 to 2; Z is oxygen, sulfur or Hj; and the nitrogen 

atom can be bonded to the phenyrt ring having the R' and the R* substituents or to the 

aromatic ring hawng the R* substituent); 
each R' is independently hydrogen, alkyl, aryl. aralkyl. halo, haloalkyi, cyano. -OR*. -S(0)p-R'' 

(where p is 0 to 2). -C(0)OR'. -C(0)N(R')R*, .N(R')R«. -0-C(0)R', or 

-n(rVch(r")-c(0)OR': 

or two adjacent R''s together with the cartjons to which they are attached fbnn a heterocyclic ring 
fused to the phenyl ring wherein the heterocyclic ring is optionally substituted by one or 
more substituents selected fnjm the group consisting of alkyl. aryl and aralkyl; 

R^ is hydrogen, alkyl, aryl. aralkyl. halo, haloalkyi, cyano. -OR*. -S(0)p-R' (where p is 0 to 2). 
-C(0)OR*, -C(0)N(R^R^ .N(R''^R". -C(R')H-N(R^°)R". -C(R')H-R''-N(R^°)R". 
-C(R')H-OR^ -C(R')H-R''-OR^ -C(R')H-S(0)p-R' (where p is 0 to 2). -C(R')H-R»-S(0)p-R« 
(where p is 0 to 2), -0-R''-S(0)p-R' (where p is 0 to 2). -C(R^)H-N(R*)R^ 
-C(R')H-R''-N(R*)R«. -0-R''-CH(0H)-CH2-N(R^°)R". -0-R»-N(R'°)R". -0-R''-0-C(0)R^ 
-0-R'-CH(OH)-CHrOR', -©-(R'-OVR* (where t is 1 to 6), -0-(R'-0)rR" (where t is 1 to 
6). -0-R''-C(0)R^ -0-R«-C(0)R", -0-R''-C(0)0R', -N(R^R''.N(R^'^R'\ 
-S(0)p-R'-N(R*)R® (where p is 0 to 2). -S(0)p-R'-C(0)OR* (where p is 0 to 2). or 

-N(r*)-ch(r")-c(0)OR': 

R^ is a radical of formula (i): 




Ais=CH-or«N-; 
m is 1 to 3; 
n is 1 to 4; 
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where: 



r is 1 or 2; 



R" is hydrogen, alkyi, halo, haloalkyi, -N(R*)R^ -C(R')H-N(R*)R^ -0R^ -R'-OR*. 

-S(0)p-R'-N(R*)R® (vtlhere p is 0 to 2) or heterocyclylall<yl (where the heterocyclic 
ring is optionally substituted t>y one or more substituents selected from the group 
consisting of alky!, halo, aralkyl, nttro and cyano); and 

each R" is independently hydrogen, alkyi, halo, formyl, acetyl, cyano, -R'-CN. -N(R'°)R". 

-C{R^)H-N(R"^R'\ -C(R')H-R''-N(R"^R". -C(R')H-N*(R^)(R'^)2, 

-C(R')H-R''-N®(R*)(R'%. -C(0)0R'. -C(R^)I+C(0)0R*. -C(R^)H-R''-C(0)0R*. 

-OR*. -C(R')H-0R'. -C(R^)H-R«-0R'. -C(R^)H-0-R«. -S(0)p-R" (where p is 0 to 
2). -C(R^)H-S(0)p-R" (where p is 0 to 2), -C(R')H-R'-S(0)p-R" (where p is 0 to 2), 
-S(0)p-N(R')R'' (where p is 0 to 2). -C(0)N(R')R*, -C(R')H-C(0)N(R^R*. 
-C(R^)H-R».C(0)N(R')R'. -C(R')H-N(R'HR'-0)rR' (where t Is 1 to 6). 
-C(R')H-R'.N(R'HR'-0)rR' (where t Is 1 to 6), -C(R^)H-0.(R»-0)rR' (where t Is 1 
to 6), -C(R')H-R'-0-(R'-0)rR' (where t is 1 to 6), -0-R'.CH(0H)-CH2-0R'. 
-C(R^)H-0-R'-CH(0H)-CH2-0R', -C(R^)H-N(R')-R'-[CH(0H)]rCH2-0R' (where t is 
1 to 6). -C(R')H-N(R*)-S(0)2-N(R'°)R". -C(R^)H-N(R'°)-C(NR")-N(R'°)R". 
<J(R')H-N(R")-C(NR")-R". -C(NR")-N(R')R^ -C(R')H-C(NR")-N(R^R*. 
-C(R')H-0-N(R')R', heterocydyl (wherein the heterocyclyl radical is not attached 
to the radical of formula (i) through a nitrogen atom and is optionally substituted by 
alkyi, aryl, aralkyl, halo, haloalkyi, oxo, -OR*. -C(0)0R'. -N(R*)R* or 
-C(0)N(R')R®), or heterocyclylalkyi (wherein the heterocyclyl radical is not 
attached to the alkyi radical through a nitrogen atom and is optionally substituted 
by one or more substituents selected from the group consisting of alkyi, aryl, 
aralkyl, halo, haloalkyi, oxo, -OR*. -C(0)0R'. -N(R*)R* and -C(0)N(R*)R*); 
or R^ is a radical of the formula (ii): 
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where vis 1 to4; 

R^' is as defined above for formula (i); and 

R" is as defined above forfonnula (0; 
each is independently hydrogen, all^yl. halo, haloalkyi, cyano, nitfo. -OR*, -C(0)OR'. -N(R')R®. 

-C(0)N(R*)R^ or-R''-N(R')R^ 
and R^ are each independently hydrogen, alkyi, aryl or aralkyi; 
each R^ is independently hydrogen or alkyi; 

each R' is independently a straight or branched alkylene, alkylKiene or alkyiidyne dwin; 
each R® is independently alkyi, aryl or aralkyi; 

R" and R" are each independently hydrogen, alkyi, haloalkyi, aryl, aralkyi. fomiyl, cyano. -R'-CN, 
-OR^ -R'-OR". -S(0)p-R" (where p is 0 to 2). -R'-SCOp-R'* (where p is 0 to 2). -N(R')R^ 
-R«-N(R^R^ -R''-C(0)OR', -C(0)-R". -C(0)NH2. -R''-C(0)NH2, -C(S)NH2. -C(0)-S-R«, 
-C(0)-N(R^R". -R''-C(0)-N(R^R", -C(S)-N(R^R". -R''-N(R^(0)H, -R'-N(R')-C(0)R'*. 
-C(0)0-R''-N(R'*)R^ -C(N(R^rVC(R'^R"', -R''-N(R'>P(0)(OR^2. cycloalkyi (optionally 
substituted by one or more substituents selected from the group consisting of alkyi, halo 
and -OR^. heterocydyl (optionally substituted by alkyi, aryl. aralkyi. halo, haloalkyi, oxo, 
-OR'. -R'-OR'. ^(O)OR'. -S(0)p-R» (where p is 0 to 2). -R''-S(0)p-R' (where p is 0 to 2). 
-N(R*)R'» or -C(0)N(R*)R^. or heterocyclylalkyi (optionally substituted by one or more 
substituents selected from the group consisting of alkyi, aryl, aralkyi, halo, haloalkyi. oxo, 
-OR». -R«-OR'. -C(0)OR', -S(0)p-R' (where p is 0 to 2). -R''-S(0)p-R' (virtiere p is 0 to 2). 
-N(R')R* and -C(0)N(R')R'): 

or and R^^ together with the nitrogen to which they are attached fbmi a AMieterocydic ring 

containing zero to three additkmal hetero atoms, where the AMieterocylic ring is optionally 
sut)stituted by one or more substituents selected from the group consisting of alkyi, halo, 
haloalkyi. aryl. aralkyi, oxo, nitro, cyano. .R"-CN, =N(R"). -OR*. -C(0)OR*, -R'-C(0)0R'. 
-N(R«)R«, .R«.N(R')R^ -C(0)N(R')R», -R»-C(0)N(R»)R*, -N(R^(R')R*. -C(0)R'. 
-C(OHR'-0)rR* (wh re t is 1 to 6), -S(0)p-R' (wh re p is 0 to 2). -R'-S(0)p-R' (wh re p is 
0 to 2). -(R'-OrR* (where t is 1 to 6), and heterocydyl (optionally substituted by one or 
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more substituents selectee! firom the group consisting of alltyl, aryl, aralkyl, halo, haloalltyl, 
-OR'. -C(0)OR'. -N(R^R^ and .C(0)N(R')R«): 
R" is a side chain of an a-amino add; 

each R" is independently alkyl. cydoalkyl. haloalkyl. aryl, aralicyl. -R'-O-CCO-R*. -R''-0R', 

-NCR'^R*. ^''-N(R')R«. -R».C(0)OR', heterocydyl (optionally substituted by one or more 
substituents selected from the group consisting of alkyl, aryl, aralkyl, halo, haloalkyl, -OR*. 
-R'-OR', -C(0)OR'. -N(R')R«. and -C(0)N(R«)R«), or heterocydylalkyi (optionally 
substituted by one or more substituents selected from the group consisting of aH(yl, aryl. 
aralkyl, halo, haloalkyl, -OR*. -R'^R«, -C(0)OR', -N(R')R*, and -C(0)N(R«)R«); 

or R' and R" together with the nitrogen to whkrfi they are attached fonn a AWieterocycOc ring 
containing zero to three additional hetero atoms, where the AMieterocydic ring is 
optionally substituted by one or more substituents selected from the group consisting of 
alkyl, aryl, aralkyl, amino, monoalkylamino, dialkylamino, -OR*, -C(0)0R', aminocarbonyl. 
monoalkylaminocarbonyl, and dialkylaminocartx)nyl; 

each R'* is independently alkyl. aryl, aralkyl. -R'-OR', -R''-N(R'^R^ cydoalkyl (optionally 

substituted by one or more substituents selected from the group consisting of alkyl, halo 
and -OR*), heterocydyl (optionally substituted by alkyl. aryl. aralkyl, halo, haloalkyl, -OR*. 
-C(0)OR^ -N(R^R^ or -C(0)N(R^R'^, or heterocydylalkyi (optionally substituted by one 
or more substituents selected from the group consisting of all^, aryl, aralkyl, halo, 
haloalkyl. -OR^ -C(0)OR^ -N(R^R« and -C(0)N(R^R*): or 

both R^^s together with the nitrogen to which they are attached (and wherein the R' substituent is 
not present) fomri an aromatic A/-heterocydic ring containing zero to three additional 
hetero atoms, where the A/-heterocylic ring is optionally substituted by one or more 
substituents seleded from the group consisting of alkyl. aryl, aralkyl, -OR*, -C(0)0R*, 
-R"'-C(0)0R*, -N(R»)R^ -R•-N(R*)R^ -C(0)R*, -C(OHR'-0)rR* (where t is 1 to 6), and 
-(R''-0)rR* (where t is 1 to 6); 

each R" is independently hydrogen, alkyl. aryl, aralkyl. cyano, -OR*, -R'-OR*. -C(0)OR*, 
-R'-C(0)OR*, -C(0)-N(R*)R^ or -R''-C(0)-N(R*)R''; 

R" is hydrogen, alkyl, aryl, aralkyl. cyano. -C(0)OR*, or-NOj; and 

each R" is cydoalkyl. haloalkyl, -R'-OR*, -R*-N(R*)R^ -R'»-C(0)OR*. -R''-C(0)N(R*)R*. 

heterocydyl (optionally substituted by alkyl. aryl. aralkyl. halo, haloalkyl, -OR*. -C(O)0R*, 
-N(R')R" or-C(0)N(R*)R*). or heterocydylalkyi (optionally substituted by one or more 
substituents selected from the group consisting of alkyl, aryl. aralkyl. halo, haloalkyl. -OR*. 
-C(0)OR*. .N(R*)R"' and -C(0)N(R*)R^: 

as a single stereoisomer or a mixture thereof; or a phamnaceutically acceptabi salt thereof. 
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